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This mark tells you a product is made of modern, dependable Steel.

How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit—that's absolute zero, the

point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out.

Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this

extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of

their strength and toughness at -50° or below; steels like USS "T-1" Constructional Alloy Steel, Tri-Ten High Strength Steel,

and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the -443° Fahrenheit is

Stainless Steell No other material could do the job as well. Look around. You'll see steel in a lot of places— getting

ready for the future. For information about the many career opportunities, including financial analysis or sales,

write U. S. Steel Personnel Division, Room 6085, 525 William Penn

Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer.

USS, "T-1" and Tri-Ten are registered trademarks. ^J^ United States Steel



Man is like a Goldfish in a Bowl of Ink... His view of the "ultraviolet universe" is

shut off by the blanket of air which surrounds him.

The earth's atmosphere is like the ink in a goldfish bowl. It absorbs so much of the ultraviolet

light from outer space that little gets through to show us what lies out there.

But now, an electronic imaging tube, sensitive to this ultraviolet light has been developed by

Westinghouse Research scientists. Westinghouse is working with the Smithsonian Institution and the

National Aeronautics and Space Administration to mount these tubes in satellites so that they can

"see" in outer space and radio their findings back to earth.

Every time mankind removes the limitations on human sight... with the telescope, the microscope, the

fluoroscope and electronic imaging tubes... we find things which have a profound effect upon our lives.

This is just one of the exciting things going on at Westinghouse, one of the many reasons why

Westinghouse is the best place for talented engineers. See our representative when he is on your

campus, or write to L. H. Noggle, Westinghouse Educational Department, Pittsburgh 21, Pennsylvania.

^W^-^^Si^
You can be sure... if it's Westinghouse



Your future in chemical engineering is his business

He's a Monsanto Professional Employment representa-

tive. He's your representative, too . . . your link between

campus and company. His knowledge of Monsanto is

complete, and he's especially qualified to counsel with

you regarding your future.

Ask him about Monsanto's diversity—in geography,

activities, products that means ever-expanding op-

portunity for the young man of exceptional promise.

Ask him about Monsanto's research-mindedness, how
it helps develop your creativity. Ask this expert in

futures about the future Monsanto offers jyo// in research,

engineering, manufacturing and marketing.

See your Placement Director to arrange an interview

when we visit your campus soon. Or vs-rite for our

new brochure, "You, Your
Career and Monsanto," to

Professional Employment
Manager, Department EM- 3,

Monsanto Chemical Com-
pany, St. Louis 66, Missouri.

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN
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Looking Ahead with Phillips Petroleum . .

.

AN EXAMPLE OF GROWTH
BASED ON RESEARCH

Phillips Petroleum Company began putting

science to work in company laboratories very

early in its history. Back when natural gas was

still being flared as a "waste" product, Phillips

scientists were discovering new, profitable uses

for it and the liquids extracted from it. Acting

upon this knowledge, Phillips management

amassed huge reserves of natural gas when it was

still generally considered to be of little use.

With this foundation of raw materials and

technology, Phillips has attained a commanding
leadership in natural gas, natural gas liquids, and

petrochemicals. This base has been especially

valuable in the chemicals tield, where intense

competition permits a nod of success only to

companies with supplies of the proper raw ma-

terials and the know-how assembled from long

experience and research.

From Phillips intensified emphasis on research

and development through the years came many
notable, profitable discoveries or developments.

Among these are "cold" synthetic rubber; oil

furnace carbon blacks; HF alkylation and other

refining processes; high density polyolefins,

trademarked Marlex; and all-season motor oils.

Three times the company has won the coveted

"Chemical Engineering Achievement Award" for

its research and development accomplishments,

once by itself and twice in group awards.

Although research solves problems and de-

velops know-how, an important measure of its

results is patents. For many years Phillips has

ranked second in number of patents issued and in

total number of U. S. patents owned among all

U. S. oil companies. The most recently available

figures show Phillips ranks eighth in this respect

among companies in all industries in America.

Intensive and consistent research effort has

equipped Phillips with a qualified and dedicated

research and development team. Although many
of Phillips 3,000 scientists and engineers are

located at the modern Phillips Research Center

near the company headquarters in Oklahoma,
others may be found in vital centers elsewhere.

These people are thinking and working not only

on exciting and challenging projects for the years

ahead, but also to make existing operations more
profitable and to quickly commercialize newly

developed processes and products. In short, their

emphasis is upon converting ideas into earnings.

One of the most recent major petrochemical

achievements of Phillips research is cis-polybuta-

diene rubber, trademarked Cis-4. Extensive tests

have shown this rubber to be superior to natural

rubber in tire tread wear and in other important

qualities, including blowout resistance and trac-

tion on snow and ice. The company's 25,000 ton

per year Cis-4 plant has commenced production.

The process has been licensed to others both in

the U. S. and abroad.

There is always an undisclosed backlog of dis-

coveries and inventions to which Phillips scien-

tists are giving "finishing touches" prior to

commercialization. Some now or soon emerging

are a new jet fuel additive solving a vexing air-

craft problem, a new polypropylene process, and
a better seismic prospecting method.

Research is one reason for "Looking Ahead
With Phillips."

PHILLIPS PETROLEUM COMPANY, Bartlesville, Oklahoma

THE TECHNOGRAPH



Automation through communications
works wonders in speeding the flow

of business information
A revolution in communications is taking place—a revo-

lution that is destined to open vast opportunities for

increasing business efficiency while lowering costs.

Thanks to advances in the high-speed, high-volume

transmission of information electronically, it is now
possible to close the "communications gap" that ham-
pers so many industries.

As a leading specialist in video, voice and data trans-

mission systems, Lenkurt Electric is working wonders

on this new business communications frontier.

For example, a single microwave system can accommo-
date hundreds of separate communications channels

simultaneously—WnV. remote points for instantaneous

telephone, teletype, video, business data, supervisory

control and telemetering services.

Lenkurt Electric is working in close alliance with tele-

phone companies to bring the modern-day benefits of

automation through communications to business and

industry.

Lenkurt Electric Co., Inc., San Carlos, California.

Engineering Graduates with inquiring minds and a sense

for the future will find interesting opportunities for achieve-

ment at Lenkurt Electric.

lEMURT ElECTR/C
GENERAL TELEPHONE &ELECTRONICS V^

OCTOBER, 1961



1961 Graduates, Ron Bullota (Villanova. BS-ME) and Robert Schwartz (R. P. I. MS-ME) review contaminant (COc)

removal system for spacer vehicle with Fred Youns {FVnn State, BS-ME, '43), Project Engineer—Advanced Development

You'll be on a working assignment

from your first day at Hamilton Standard

From the start, you'll be working as a full member of

a group, and your training will be mainly on-the-job

training. Your particular group may be concerned

with design, or analysis, or development work. Your
fellow members will be men of varied experience . . .

some will be leading men in their fields.

Coming to us from college, you'll bring a formal

scientific education, a knowledge of the derivative

sciences and of design techniques, and the ability to

plan, organize and analyze. But— most important

of all perhaps—you're bound to have a fresh view-

point and a new approach to the problems we're

facing, and this is one of the immediate contribu-

tions you can make.

Your group is going to count on you to bring the

full force of your knowledge, your ideas, and your

creative abilities to bear on the working assign-

ments you'll have here from the very beginning.

They won't expect the impossible from you, nor

ask you to contribute beyond your experience.

Remember, their wide experience is there for you to

call on. When you get specific assignments that

seem unusually difficult at first, you'll find that

suggestions from your colleagues will clear up many
a dark area.

We believe you'll like this group way of working.

It gets you into things immediately- and time and
again we've seen it enable young engineers and
scientists to give their very best.

If you'd like to know more about work as a group

member in this highly diversified aerospace organi-

zation, ask your Placement Officer about Hamilton
Standard, or write direct to Mr. Robert J. Harding,

Supervisor of College Relations, at

UNITED AIRCRAFT CORPORATION
T
JL
m

ld ffl

icr^

ffl ff]

Bradley Field Road, Windsor Locks, Connecticut An equiil oppoftuuily employer.
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Some straight talk

about a career

at American Oil

by C^y^jz.^ 7l^c<*^j&,^t^

"This Company recognizes the value of varied

experience, and encourages you to broaden your

knowledge."
Roger Fisher, B.Ch.E. from Cornell and Ph.D.

candidate from Princeton is one of many young

scientists and engineers at Amer.can Oil shaping

the future for himself, his Company and the

industry. At 26, he has earned a Fulbright

Scholarship and will take a year's leave of

absence to continue his graduate research on

solids mixing at the University of Osaka, Japan.

"American Oil is looking for broad-gauge

research people," Roger adds. "In the long run,

the Company benefits as well as the professional

who continues to grow in his own or in several

fields of research."

Roger's present assignment at American Oil

involves applied research— to plan, design, build

and operate bench scale lab equipment, to study

the kinetics of catalytic cracking. His is one of

many diversified projects at American Oil Com-
pany. Chemists, chemical engineers, physicists,

mathematicians and metallurgists can find inter-

esting and important work in their own fields.

The ability of American Oil to attract bright

young scientists and engineers like Roger Fisher

might have special meaning to you. For complete

information concerning career opportunities in

the Research and Development Department of

American Oil, write D. G. Schroeter, American

Oil Company, P. 0. Box 431, ^\^liting, Indiana.

IN ADDITION TO FAR-REACHING PROGRAMS INVOtVING FUEtS,

LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS

ASSOCIATE COMPANY. AMOCO CHEMICALS. ARE ENGAGED IN

SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:

New and unusual polymers and plastics • Organic ions under

electron impact • Radiation-induced reactions • Ptiysiochemical

nature ot catalysts • Fuel cells • Novel separations by gas

ctiromatography • Application of computers to complex tectinical

problems • Synthesis and potential applications for aromatic

acids • Combustion phenomena • Solid propellants for use with

missiles • Design and economics: New uses for present products,

new products, new processes • Corrosion mechanisms • Devel-

opment of new types of surface coatings

STANDARD OIL
DIVISION OF AMERICAN OIL COfVIPANY

NATIONAL. MARKeriNG AFFILIATE OF STANDARD OIUCOMPANY UNDIANa)
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Dear Sirs;

Your article in the

on a false conclusion, -jY

error knov;n as oost hoc o]

It is not true and cannot
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from The Editor's Desk

A Necessary Anger . . .

In this world of ordinary people, a man of action is a valuable and extra-

ordinary thing. Too many people today have a rather tame outlook. They seem

to think that if dangerous situations are left to heal themselves, nature will some-

how run its course and good conquer all. Unfortunately the wound often festers

and infects the whole world. History will bear witness to this statement. The

1 940's weren't pleasant by any stretch of the imagination, and the presently

warming cold war is another example of an unattended wound in the world's

side. Why worry about communism? The pacifists would rather be red than

dead. So what if everyone hates yankees, but loves yankee dollars? There is

plenty of money to be thrown after what is already down the drain. This

fortress America can stand off the African and Asian hordes any day of the

week. The man of action cannot sit still in this situation. He cannot listen to

demagogic hogwash without clenching a fist. The hero of the Ugly American was

just such a man. He also just happened to be an engineer. Though the novel was

a fictional account of our Southeast Asian bungling, it does prove that somebody

out there likes engineers. Somebody thinks that these thoughtful, practical people

are capable of doing some good. We as student engineers are rather limited as

to any action we can take on an issue. There is some outlet for anger that any

of the ugly young American engineering students generate. The Letters to the

Editor Column in TECHNOGRAPH is available for the venting of spleen. But

TECH never had a Letters to the Editor column! It does now and you are invited

to write about anything your little heart despises. If you want to see some change

in the curriculum, or some prof removed, let this magazine know about it. We

will print anything but pornography and may answer any cryptic comments we

disagree with. Tell us why you want the bomb banned and we guarantee to

print it and laugh. Here is a call to action. We may even find a partner for you

if you are just looking for a fight. Address all letters to:

LETTERS TO THE EDITOR COLUMN, ILLINOIS TECHNOGRAPH,

215 CIVIL ENGINEERING HALL, URBANA, ILL.

— S. H. Altman

OCTOBER, 1961



I One in a series of messages

on how to plan your career

rhe Bethlehem

loop course

What it is and how it worlds

The Loop Course is our program con-

ducted annually for selecting and train-

ing qualified college graduates for

careers with Bethlehem Steel. It was

established 40 years ago. From the

very beginning, it included an observa-

tional circuit (or "loop") of a steel

plant, ergo the name. Many men hold-

ing key positions with Bethlehem to-

day entered the company through the

Loop Course.

Promotion from Within—The Loop

Course is specifically designed to pro-

vide management personnel. Since it is

our policy to promote from within, it

is vital that competent men, well-

grounded in our practices and policies,

be available to fill management open-

ings as they occur. And, due to Bethle-

hem's steady growth, there has been

no lack of opportunities to advance.

Tlje Basic Course— Every looper at-

tends the initial five-week course held

at our home office in Bethlehem, Pa.,

beginning early in July. He attends

orientation lectures, listens to dis-

cussions by management men on all

phases of company operations, and

makes daily trips through the local

steel plant. At the end of this period

he has a sound basic knowledge of

the Bethlehem organization.

TIjeir First Assignments— At the end

of the basic coutse, loopers receive their

first assignments. Ordinarily a large

majority report to our steelmaking

plants, where they attend orientation

programs much like the initial one at

Bethlehem, but more specialized. Dur-

ing this period plant management

closely observes each looper's apti-

tudes and interests, with the objective

of assigning him to the department or

job for which he appears to be best

fitted, and corresponding as closely as

possible to his educational background

and work preferences.

Specialized Training— Loopers select-

ed for sales, mining, shipbuilding,

research, and the company's adminis-

trative departments, proceed from the

basic course to specialized tiaining

programs varying according to the

type of work.

Preparing for Advancement—As the

looper gains in ability, experience, and

knowledge, and as openings occur, he

is moved into positions of increasingly

greater responsibility. The company

expects and encourages the looper to

produce, to make steady progress.

Regular reports as to his work and

progress are made to department heads

—and annual reports to divisional

vice-presidents—throughout his career.

Empljasis on TecJmical Degrees —
Because of the nature of Bethlehem's

activities, the greatest demand is for

men with technical degrees, especially

those in mechanical, metallurgical, in-

dustrial, electrical, chemical, civil, and

mining engineering.

Read Our Booklet—The eligibility

requirements for the Loop Course, as

well as a description of the way it

operates, are more fully covered in our

booklet, "Careers with Bethlehem Steel

and the Loop Course." It will answer

many questions undergraduates may

have. Copies are available in most college

placement offices, or may be obtained by

writing to Manager of Personnel, Beth-

lehem Steel Company, Bethlehem, Pa.

All qualified applkanti will receive cmiideration for employment without regard to race, creed, color, or national origin.

BETHLEHEM STEEL BETHdEHEM
STEEL

THE TECHNOGRAPH



Your Future in Electronics at Hughes
As the West's leader in advanced electronics, Hughes is engaged in

critical projects ever envisioned. Challenges for your imagination and
such diversified programs as:

some of the most dramatic and

development are to be found in

I
Project Surveyor (soft lunar landing)

3-diniensional Radars

Plasma Physics, Ion Propulsion

Solid State Materials and Devices

Communications Satellites

Digital Computer Systems

Hydrospace Electronics

Infrared

These are among the more than 500 outstanding programs now in prog-

ress at Hughes. These programs require the talents of E.E.'s and Physi-

cists who desire to work with professional scientists in research, de-

velopment and manufacture.

In addition, Hughes sponsors advanced degree programs for aca-

demic growth. These programs provide for advanced degree study

at many leading universities.

ELECTRICAL ENGINEERS and PHYSICISTS

B.S., M.S. and Ph.D. Candidates

Members of our staff will conduct

CAMPUS
INTERVIEWS
November 1-2, 1961

Find out more about tfie wide range of

activities, educational programs, reloca-

tion allowances and progressive benefit

plans offered by Hugfies. For interview

appointment or informational literature

consult your College Placement Director.

Or write: College Placement Office,

Hughes, Culver City, California.

An equal opportunity employer.

Creating a new world with Electronics

I
1

/8 mri'^SicUPt^ii/i
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Infrared and Optical Masers
Ihc iiuilcridi hir this nrtiric was

furnished h\ the ll/inois Bell Telephone

(j'omfiany nnil the Bell Telephone Lab-

oratories.

Ever since the earliest days of radio

comnuinicatioii, there has been a steady

drive toward the production and use of

electro-magnetic waves of higher fre-

quencies and, correspondingly, shorter

wavelengths. For this purpose, electron

tubes have been refined through the

years, and in the last decade they have

been joined by transistors and other

semiconductor devices. Today, with

both tubes and semiconductor devices,

we can produce wavelengths as short

as about a millimeter, corresponding to

a frequency of .300,000 megacycles.

However, continued progress in the

construction of high-frequency devices

has always been limited by some critical

dimension which becomes inconvenient-

ly small as the wavelengths are reduced.

Recently, promise has come of a

break-through in this dimension-wave-

length-frequency barrier. It now seems

possible to apply electronic techniques

to much higher frequencies using, the

"maser" principle. Since the invention

of the first molecular-beam maser by

C. H. Townes, of Columbia University,

these devices have been used as fre-

quency standards and as microwave

amplifiers having very low noise. The
most recent application, invented joint-

ly by C. H. Townes and A. L. Schaw-

low will produce "coherent" high fre-

quencies by stimulating radiation from

atomic systems in the frequency band

emcompassing the optical in infrared

regions.

What are the advantages to using

high frequencies? One important appli-

cation is in carrier transmission. To
transmit information, no matter what
kind of modulation is used, we need a

band of frequencies. To transmit more
information, we need a wider band of

frequencies. For example, a television

program needs a channel of several

megacycles wide, while a telephone con-

versation requires one of onl\' a few
kilocycles.

As the volume of information to be

transmitted increases, more and wider
channels are needed. With large band-

widths, we can transmit many telephone

conversations and several television

programs with the same equipment.

Now, as the carrier frequency is raised,

a given percentage bandwiilth, which
might be dictated by practical consid-

Edited by Harry Brattin, M.E. '62

erations, is a proportionately larger ab-

solute bandwidth. Thus, more informa-

tion can be transmitted with high car-

rier frequencies and their accompany-

ing large bandwidths.

A second major advantage of high

frequencies has to do with directivity.

Higher frequencies imply shorter wave-

lengths, and these waves can be beamed
sharply by an antenna of given size.

Now that we wish to communicate with

small satellites and space vehicles at

UGHT ULTRA

I RADIO WAVES I I MICROWAVES

10' 10' 10' 10"

-I

10' 10' 10^

CENTIMETERS

30 300 3x10' 3x10 3x10 3«I0 3x10 3x10° 3<I0'

MEGACYCLES

Sketch I: Some of the major divisions of the electromagnetic frequency spec-

trum. Boundary near one million megacycle marks change in method of

frequency generation. Below this point are easily generated single fre-

quencies. Above it are broadband waves to sort out for propagation
purposes.

EXCITED
ATOM—-0=«^<^^^32^^3^^

DIRECTION OF PROPAGATION

UNEXCITED
ATOM

Sketch II: Growth of a light wave by stimulated emission. Wave striking
excited at same frequency forces it to "join" the original emission. Unex-
cifed atom absorbs wave and ends emission.

10 THE TECHNOGRAPH



REFLECTING
WALL

REFLECTING
WALL

Sketch III: One arrangement of optical

moser in which wove "grows" as it

bounces back and forth between re-

flecting walls.

^rcat distances, there are strong reasons

for seeking the highest possihie direc-

tivity in a \ery small package.

Electron-Tube Generators

In their quest for higher frequencies

and shorter wavelengths, engineers have

built electron tube oscillators that pro-

duce frequencies as high as 100,000

megacycles. Witii harmonic generators,

we can derive multiples of these fre-

quencies as much as ten times higher.

This corresponds to a wavelength of a

few tenths of a millimeter—about one

hundredth of an inch. The spectrum

chart (sketch 1) shows this point. Be-

low 1 ,()()( 1,1 1(10 megacycles in frequency

(that is at longer wevelengths) lies the

radio waves and above this point are

the infrared and optical wavelengths.

All of these are electromagnetic

waves; th?y differ primarily in wave-

length or frequency. Hut because at this

point there is an abrupt change in the

v.-ay the waves are generated, there is

one important difference in their na-

ture. Radio waves generated by electron

tubes have a single, definite frequency

like a pure tone in sound. Light waves,

on the other hand, always cover a fairly

broad band of frequencies and so are

more akin to noise than to a tone.

This comes about because light waves

are generated by many individual atoms

or molecules. Each of these emits radia-

tion for a short interval, and is suc-

ceeded b\- others with a slightly differ-

ent frequency. Since these individual

oscillators are entirely independent,

there is no connection between their

phases. Thus the emitted wave has a

phase that fluctuates randomly from

moment to moment, and from point to

point in the source. It is almost com-

pletely lacking in coherence. An elec-

tronic oscillator, with its phase progres-

sing smoothly in time, is coherent.

Coherence in an electronic generator

is an important advantage because it

permits us to "beat" together waves of

different frequencies, as in superhetro-

dyne detection. Beating an incoming

signal with a local oscillator in the "re-

OCTOBER, 1961

ceiver-mixer" stage of a ladio receiver

permits us to convert the signal to a

lower frequencv' band where, in some

rases, it can be more easily tuned and

amplified. Another advantage of a co-

herent source i-. that we can supply sep-

arate radiation elements with properly

phased radiation for a directive an-

tenna. Therefore, we can radiate waves

coherent in space as well as in time.

Thus it would be most desirable to

have powerfid sources (amplifiers and

oscillators) of coherent radiation in the

infrared and optical regions of the fre-

quency spectrum. As mentioned before,

o'le approach to this is to continue seal-

in'; down electronic tubes to smaller

dimensions. This approach has been

very successful in the past and will con-

tinue, but becomes more and n'lore diffi-

cult for signals at shorter wavelengths.

Moreover, if man-made resonators of

any kind are used, they become increas-

ingly tiny and hard to make accurately

because their dimensions must be com-

parable with a wavelength.

On the other hand, nature has en-

dowed us with a copious supply of

atomic, ionic and molecular resonators

at almost all frequencies in this region.

We need only find some way to excite

them and then synchronize them so

that they are made to radiate coherent-

ly. This much has been known for a

long time, and indeed such light sources

as gas-discharge lamps—the ordinary

fluorescent light, for example—make
use of radiation from excited atoms or

molecules. But only since the invention

of the maser has there been any indica-

tion of how the individual "radiators"

might be synchronized.

The term maser is an acronvm de-

rived from "Microwave Amplification

by Stimulated Emission of Radiation."

Since there are now stimulated-emission

devices in almost all frequency ranges,

it seems best to chanse the "m" to stand

for "molecular." Then we can retain

the name for all the devices, whether

microwave or not.

.All atomic and molecular systems

possess discrete energy levels, which are

different for each kind of system. That
is, they can store energy of certain fixed

amounts only. An atom in its "ground"

state can absorb energy from an electro-

magnetic wave of the right frequency,

and make a transition to an excited

state. Once in the excited state, the

atom could lose the energy by spon-

taneouslv' emitting a wave "quantum"
of the same frequencv' as the one which

originally excited it. Or, while the atom

is excited, if another similar quantum
comes along, it can force the atom to

emit its radiation and revert to the

ground state.

A maser makes use of this stimulated

emission. We can construct one so that

in the material an excess of atoms is

maintained in the upper energy state.

Then an incoming wave of the proper

frequency gains energy by stimulating

emission from these atoms.

Sketch 3 illustrates the growth of a

light wave by stimulated emission. Let

us suppose that the wave travels from

left to right through an active medium.

Active mediums contain mostly atoms

in the upper state indicated by the top

"ball" in the sketch. When a light wave
of the proper frequency strikes one of

these excited atoms, the atom is forced

to emit radiation of the same frequency,

giving up its excitation energy in the

process. Moreover, the stimulated emis-

sion is in phase with the original, and

so aguments it. Thus, as the wave pro-

gresses from left to right, it grows, or is

amplified, by this process of stimulated

emission. On the other hand, if the

wave strikes an atom in the lower

energy level (indicated by the bottom

ball in the sketch ) it may excite the

atom, losing energy in the process. Thus

The heart of the optical maser is a 40-inch tube filled with helium and neon.

Interactions between gas atomsproduces a coherent beam of infrared light

that may one day be used to carry vast numbers of telephone calls and tele-

vision programs.

n



tor anipliticarion, tlu" numbt-r ot atoms

ill the upper, or excited state must out-

number those in the lower state.

We can convert this niaser amplifier

into an oscillator by feeding back ^ome

of the amplified output. This is done

simply by terminating the active me-

dium with reflecting end walls (see

sketch 2). A wave which travels along

the axis of the system can now boimce

back and forth, returning to its starting

point. In fact, it can form a standing

wave system between the plates. Such

sustained oscillations are obtained if the

amplification of a wave traveling from

one end plate to the other exceeds the

loss on reflection at the ends. Of
course, the signal must be extracted

.somehow. Making one of the end walls

partly transparent permits some light to

b? extracted through it.

If the maser is producing light waves

in or n?ar the visible region, there will

be many thousands of wave lengths be-

tween the end plates. These reflecting

plates should be flat within a small

fraction of a wavelength of light, but

techniques for polishing plates to such

flatness were developed long ago for

other optical instruments. Thus, the

whole system does not have to be com-

parable in size with a wavelength, but

can be much larger.

For micron-aves, the most commonly
used "tuning" element is the cavity res-

onator. This is a hollow box inside

which the radio waves bounce. When
the length of an incoming wave has the

right relation to some dimension of the

box, there is a resonance. Ordinarily,

microwave cavity resonators are com-
parable in dimension to one wave-

length, usually about a centimeter.

If we were to use a "large" cavity

resonator for light waves, it would res-

onate in very many modes. However,
the optical maser des'-ribed here would
have only the ends reflecting and
therefore would only be a good resona-

tor for waves traveling along its axis.

The other modes of the cavity resonator

correspond to waves traveling in other

directions. Most of these will miss the

end plates entirely and will spend little

time in the resjion of the active medium.
Those only slightly off the axis will hit

the end plates a few times and then

pass the edge of the reflector and be

lost. If the end plates are small enough
in comparison with their separation,

only waves traveling accurately along

the axis will be amplified or generated.

Then the light emerging from the par-

tially transparent end plate will also be

traveling along the axis of the system.

Thus the output of the optical maser
is a wave which is inherently very di-

rectional. We expect that the radiation

would initially have an accurately plane

((jonlinued on Page 41)

GASEOUS OPTICAL MASER

VERTICAL ANGLE
ADJUSTMENT REFLeCTINS

END PLATES

HORIZONTAL ANGLE
ADJUSTMENT

WINDOW

100 CM.

The collimator directs the beam from a ruby maser oscillator (right) through

the ruby maser amplifier (center to the photomultiplier tube (in the far left.

MASER
AMPLIFIER

PHOTO

-

MULTIPLIER
TUBE

^-;li^

DUAL BEAM
OSCILLOSCOPE

Light amplification in a ruby masar can be observed directly by using this

experimental setup. The signal source is a conventional ruby maser. The
collimator directs the light so that it hits the side of the amplifying ruby or

is masked by the amplifier housing.
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''What careers are open to me at Allied Chemical?"

Engineers and chemists on your campus often ask our inter-

viewers this question. It's a question with a wide variety of

answers. Allied Chemical makes over 3.000 different prod-

ucts: industrial, agricultural and fine chemicals . . . plastics

and fibers . . . halogen compounds and petrochemicals.

This tremendous diversity of product offers you fine career

opportunities and interesting assignments in dozens of dif-

ferent areas. For example

... in Research and Development, you might be doing proc-

ess research in radical systems for making basic chemical

building blocks.

... in Process and Plant Design, you might be planning a pilot

plant evaluation of a new cooling process which promises to

permit higher operating temperatures and increased capacity.

... in Production and Maintenance, you might be supervis-

ing a production unit in one of Allied's important plants.

... in Sales and Technical Service, you might be demonstrat-

ing the advantages of one of Allied's products to a potential

large-volume customer.

The best way to find out about careers at Allied is to talk

with our interviewer when he next

visits your campus. Your place-

ment office can give you the date

and supply you with a copy of

"Your Future in Allied Chemical."

Allied Chemical Corporation,

Department 1 12-R3, 61 Broadway,

New York 6, New York. basictoamerica'sprogress

DIVISIONS: BARRETT GENERAL CHEMICAL INTERNATIONAL • NATIONAL ANILINE • NITROGEN • PLASTICS • SEMET-SOLVAY • SOLVAY PROCESS
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For this great, future-probing

U. S. RUBBER RESEARCH CENTER
JENKINS VALVES assure trouble-free

control of the entire piping system

Here, in a complex of modern buildings on a wooded New Jersey

hilltop, a staff of over 400 are making tomorrow's miracles out

of today's mysteries. Here, they're future-probing the possibilities

in rubber and tires, of course. But the quest also covers all the

other present-day interests of U. S. Rubber Co. . . . plastics, chem-

icals, textiles, and endless uses of such materials.

The Research Center scientists and building experts controlled

the selection of equipment for their $7,000,000 "home." Jenkins

Valves were widely used to control the piping systems.

Make the specification "JENKINS" your safeguard against valve

trouble and the high cost of valve maintenance. You pay no more

for Jenkins Valves. Jenkins Bros., 100 Park Ave., New York 17.

Architects: Shreve, Lamb & Harmon
GenerdI Contractor: George A. Fuller Company
Consulting Engineer: Syska & Hennessy, Inc.

Heating, Air Conditioning, Piping Contractor: Frank A. McBride

Available From Leading Distributors Everywhere

^^^Bllhfc.

^.^
1

Thousands of Jenkins Valves control the piping system.

JENKINS
MOST TRUSTED TRADEMARK IN THE VALVE WORLD^fc|^

VALVE S '*^SINC
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TECHNICAL GUIDANCE BY THE

ENGINEERING ALUMNI COMMITTEE
By Dean H. L. Wakeland

In recent years numerous films, pub-

lications, and television programs have

been produced in an ever widening at-

tempt to inform our youth about the

fields of science and engineering. By in

large, most of these presentations have

not attempted to "sell" engineering and

science careers to our youth, but rather

to provide adequate information so that

they might intelligent!)' make their own
decision whether to enter this field or

not.

Though man\ of these guidance aids

are presently available, freshmen en-

tering college indicate that personal con-

tacts and individual acquaintances are

still the greatest single factor influenc-

ing their decision to enter a specific edu-

cational field. In many cases, the con-

tacts are limited to family friends or

high school faculty members who may
not have a clear conception of the field

of engineering or science themselves.

Realizing that personal contact, guid-

ance, and presentation of engineering

opportunities was still the most effec-

tive way of reaching prospective stu-

dents. Dean Everitt organized the L ni-

versity of Illinois Engineering Alumni
Committee in 1952. He envisioned a

group of "practicing engineers" through-

out Illinois that would take time from

their busy and productive lives to guide

and counsel young people interested in

entering the field of engineering. The
group has continued to grow each year

since 1952 and now has 144 members.

The Engineering Alumni Committee,

selected from University of Illinois

graduates, make themselves available for

individual or group conferences in their

local community. More often than not.

these services are coordinated through

high school in or near the locality in

which they live. In .some cases, the com-

mittee members are willing to travel

long distances to return to the high

school from which they graduated. In

all cases, they make a determined effort

to snswer the questions which trouble

secondary school administrators, faculty,

and parents and are willing to counsel

students individually or in groups. Com-
mittee members are commonly asked to

speak at high school "Career" or "Col-

lege" days and youth guidance pro-

grams sponsored by local service clubs.

The purpose of the committee is not

to recruit students for the University

of Illinois, but to describe and explain

the many opportunities in the field of

engineering. They also emphasize prop-

er educational preparation for college

entrance and success. Through the com-

mittee, it is possible to carry on the

close liaison desired with local high

schools and the high schools which have

committee representatives are indicated

on the accompanying map of Illinois.

Members representing schools out of

the state are not shown. The high

schools represented and their commit-

tee representative are given in the ac-

companying directory.

Each year an Annual Engineering

-Alumni Committee Meeting is held,

usualh' during a football weekend in

the fall. During this meeting, members

are briefed on new developments and

changes in the College of Engineering

and the University. Every member is

presented with a handbook which helps

to keep them up-to-date and provides

much information which is often sought

by local high schools. Films and publi-

cations produced by the college are also

available, free of charge, through com-

mittee members.

The College of Engineering is inter-

ested in expanding the membership of

the Alumni Committee in order to pro-

vide the personal contact with as many
high schools as possible. Though we
continue to improve publications and

films, personal contact and individual-

ized presentations are still most effec-

tive in providing educational guidance

for young people. One of the greatest

services the College of Engineering can

provide to the people of Illinois is an

informed group of practicing engineers

willing and able to take time from their

busy lives to provide guidance for young
people.

Engineering Alumni Committee
Directory Listed by High School

ILLINOIS MEMBERS
Abingdon, Senior U.S.— Daggett, T. E.,

1811 McMasters St., Galesburg, EE50.

.\lton. Senior H.S.—Webb, John L., P.O.

Box 267, Ciodfrev, ME40; Shanahan, George
H., 930 Henry St., Alton, CE27.

.Arlington Heights, Senior H.S.—King, El-

Hvn H., 917 S. 0«ens St., Mt. Pro>pect,

CE42.
Aurora. West Senior H.S.—Dietiker, Fran-

cis D., 19 S. Western Ave., Aurora, CE42;
Lyons, James E., 233 S. Western Ave., Au-
rora, EE45,

.\urora. East Senior H,S.—Hoefle, Ronald
.A., 145 Edgelawn Drive, .\urora, CE51.

.Avon, Senior H.S.—Daggett, T. E., 1811

McMasters St., Galesburg, EE50.
Harrington, Consolidated H.S.—Geuss, Ar-

thur P., Haney Lake & Kimberly Road, RED
No. 1, Harrington, CE34.
Beardstown, Communitv H.S.—Donaldson,

Robert W., Central 111'. Pub. Serv. Co.,

Beardstown, EE50.
Belvidere, Senior H.S.—Lamb, Miles, 457

Fullerton Parkway, Chicago 14, CE40.
Benton, Consolidated H,S.—Padavic. Frank

J., Old Ben Coal Corporation, 500 W, Main
St., Benton. Min. 50.

Bloomington, Senior H.S.—Dennis, Robert

J., General Telephone Co., 1312 E. Empire
St., Bloomington, EE49.

Bloomington, Trinity H.S.— Dennis, Robert

J., (Jeneral Telephone Co., 1312 E. Empire
St., Bloomington, EE49.

Blue Island, Communitv H.S.—McAtee,
Fav E., 10320 S. Bell Ave., Chicago 43,

CE30.
Calumet City, Thornton Fractional H.S.

—

Pontious, Robert L.. 3425 S. Schultz Drive,

Lansing, ME49,
Canton, Senior H.S.—Birkev, W. R., Cen-

tral 111. Pub. Serv. Co., 102 E. Elm St.. Can-
ion, EE50.
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Location of Illinois High Schools having Engineering Alumni Representatives.
University of Illinois, 1961.

(.'arbondale, Communitv H.S.—Stallman,
William E., 1012 S. Oakland St., Carbon-
dale, CE50.

Attucks Communitv H.S.—Stallman, Wil-
liam E., 1012 S. Oakland St., Carbondale,
CE50.

Southern 111. Tniv. H.S.—Stallman, Wil-
liam E., 1012 S. Oakland St.. Carbondale,
CE50.
Champaign, Senior H.S.—Atkins, Clinton

P., 1105 S. Pine St., Champaign, CE42.

Chicago, Fenger H.S.—Howard, Kenneth,
9323 S. Long^vood St., Chicago 28, EE29;
Wofford, Thomas D., 111. Central Railroad,
135 E. 11th Place, Chicago 5, CE46.
Morgan Park H.S.—Rich. Ktith, 11521 S.

Oakley Ave., Chicago (Riverdale), ME 32.

Lane Technical H.S.—Reid, Donald J.,

214 Davison St., Joliet, Associate Member.
Chicago, Hirsch H.S.—Mathews, W.B.,

2052 E. 69th St., Chicago 49, ME22.
Mendel Catholic H.S.—Mahn. G. W. Jr.,

Sidnev,

CE43.
1924

1625

564

Di-

Co.,

111. Central Railroad, 135 E. 11th Place,

Chicago 5. CE4S.
Bowen H.S.—Guild, W.G., 8146 Luella

Ave., Chicago 17, CE26.
Univ. of Chicago H.S.—Epstein,

2011 W. Pershing Road, Chicago 9

Lake \'iew H.S.—Goedjen, Merle H.,

W. Morse .Ave., Chicago 26. CE32.
Morgan Park H.S.—Stevens, R.P.,

W. 104th St., Chicago 43, Cer34.

Steinmetz H.S.—Larson, Arthur P., 1405

S. Fairview Ave., Park Ridge, ME32.
General Rep.—Rich, F.M., Vice Pres.,

Steel Mfg., Inland Steel Co., 30 W. Monroe
St., Chicago 3, ME25.
Chicago Heights,—Lindstrom, Fred H. Va-

cudyne Corp., 14419 S. Torrence .\ve., Chi-

cago 33, ME45.
Christopher, Communitv H.S.—Padavic,

Frank J., Old Ben Coal Corp., 500 W. Main
St., Benton, Min. 50.

Cicero, J. Sterling Morton Twp. H.S.

—

Novy, Otto R., Chicago Pottery Co., 1920 N.
Clybourn St., Chicago 14, Cer.41.

Collinsville, Community H.S.—Crawford,
c;eorge L. No. 2 Orchard Lane. Collinsville,

CE50.
Crvstal Lake, Communitv H.S.—Campbell,

Ralph E., 366 Hilkert Court, Crvstal Lake,

EE25.
Danville, Senior H.S.—Brooks, Wesley

W., Ballast Department, General Electric

Co., 1430 E. Fairchild St., Danville EE33.
Decatur, Decatur H.S.—Shultz, Emerson

.A., 215 S. Woodale St., Decatur, EE31;
Sentman, Lee H. J., 61 E. Moreland St.,

Decatur, C731; Beinhauer, Frank H.
Bradley Court, Decatur, CE28.
MacArthur H.S.—Reeves, Richard E.

rector of Engineering, Decatur Pump
2750 Nelson Park Road, Decatur, Ag.E.47.

Deerfield. Senior H.S.—Laegeler. C.J., the

Frank G. Hough Co., Libertvville, ME43.
DeKalb, Senior H.S.—Pearson, H. T., 102

Wendell Place, DeKalb, EE37.
Des Plaines, Maine Twp. H.S.—Cartland,

Silas III, 911 Bussev Highwav, Park Ridge,

ME16-17-19-22; Catton. Miles, 926 St. James
Place. Park Ridge, CE27 : Hardacre, D. E.,

1000 S. Harrison St.. Park Ridge, ME41.
Dixon. Senior H.S.—Hofmann, Robert, 106

River St., Dixon, CE43.
Downers Grove H.S.—Saar, Robert P.,

2222 S. Halsted St., Chicago 8, ME48 ; Dins-

dale, David A., 4142 Washington St., Down-
ers Grove, ME26.

East Moline, Township H.S.—Buss, B. A.,

Manager of Engineering, American Machine
i Metals, Inc., East Moline, EE33.

East Peoria, Senior H.S.—\'an Pelt, Rich-
ard H., 915 Birchwood Drive, Washington,
Met.43.

Effingham. Senior H.S.—Burggraf, Carl
I., 200 S. Second St., Effingham, CE14;
Dinkheller. J. H., 305 Austin Ave., Effing-

ham, CE49 ; Hedgcock, R.E., 204 Clark Ave.,

Effingham, CE22.
Eldorado, Township H.S.—Montgomery,

Gill, Vice Pres. k General Mgr. Minerva
Oil Co., Eldorado, Associate Member.

Engin, Senior H.S.—Meid, W. L, Engi-
neered Ceramics Manufacturing Co., 1435

W. Fulton Ct., Chicago 12, Cer.E.45.;

Knecht, Walter G., 525 E. Chicago St., El-

gin, EE25.
Elmwood Park, Senior H.S.—Morris,

Llovd P., 2947 N. 7Sth St., Elmwood Park,

EE28.
Elmhurst, Immaculate Cone. H.S.—Plan-

kenhorn, W.J., Chicago Vitreous Corpora-
tion, 1425 S. 55th St.. Chicago 50, Cer.31.

Edwardsville, Senior H.S.—Blackmore,
Joseph J., 4030 Chouteau Ave., St. Louis,

Mo.
Evanston, Senior H.S.—Krug, Louis G.

—

734 Glen Court, Glenview, L.AS17.
Flora, Township H.S.—Wineland, Gene

K., 619 W. Somerset Lane, Peoria, Min. 59.

((^jntiniiid on Page 44)
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AUTOMOTIVE SUSPENSION

SYSTEM

By Dennis E. Lantz

One of the major factors in the ex-

pansion of this country in the last fifty

years has been the development of fast,

safe, economical transportation. Cer-

tainly the form of that transportation

which is closest to the average person is

the automobile and its big brother, the

truck. Without these, many parts of

our nation would be cut off from sup-

plies, farm produce would never reach

the market, and millions of people

wovdd be miles from their work, schools,

shopping areas, and friends without any

practical way to reach them.

The development of these cars and

trucks on which the country depends so

heavily has been a history of millions

of man-hours spent in research, engi-

neering, and application. Engines have

become more powerful for their weight,

more economical and infiinitely more re-

liable. Gone, thankfully, are the days

of hand-cranking, short engine life, and

innumerable breakdowns, usually near

either an illiterate blacksmith or no me-
chanic at all. Tires no longer blow out

regularly every 100 miles, last but a

few thousand miles, or need be pried

off the wheel to make repairs. Long
gone is unsynchronized "crash box"
transmission, in which smooth shifts up
and down were the result of either con-

sumate skill or plain blind luck. Passen-

ger cars are now capable of tremen-

dous speed, with effortless driving and

no worry of engine or tire failure. I'Jut

they still bounce. And many of them
get into .serious trouble when pushing

too hard aroimd curves and turns. The
suspension system bears the blame for

these weaknesses, but even in its pres-

ent state of imperfection is a great ad-

vance over fairly recent designs.

Basically, the suspension system is the

complete arrangement of wheels, axles,

springing media, shock dampers, and
steering provisions under an automobile.

Simply, the pvupose of this array is to

keep the car properly on the road, trans-

mit tlie power or braking force from the

tire tread to the chassis, and provide in-

sulation from irregularities in the road

surface for the occupants of the ve-

hicle. It sounds fairly straight-forward

stated in this way, and appears to be

an easy job of design engineering. Is it?

To claim it as "easy" within the hear-

ing of any experienced automotive engi-

neer would subject one to threats of

sheer mayhem. Why is it such a difficult

procedure?

As the first wheeled vehicles were

two-wheeled carts, not planned for

speed or comfort, the problem was

solved by merely nailing or tying the

axle to the cart bed. With the advent

of bigger four-wheeled vehicles, it be-

came nece.ssary to aim the front pair

around corners to cut down the resis-

tance to moving the wagon out of a

straight line. In this solution, the axle

in front was merely fastened to a block

which was pivoted from the bed. This
method, known as "wagon steering," is

used today only on simple vehicles for

low-speed operation, such as farm and
industrial carts and children's coaster

wagons.

Instead of this fifth-wheel steering

arrangement, the method used today is

the divided-axle-system, invented by

Lankensperger, in Munich, in 1817.

The English patent on it was taken out

by his agent, Rudolph Ackermann, and

in all English-speaking countries it is

still known as the Ackermann steering

gear. Not only does it produce greater

weight-distribLition stability and less

friction, but also much less tire scrub

in cornering. This is due to a "trapeze"

arrangement, in which the tie rod is

shorter than the distance between the

wheels, thus adjusting the turning angle

to suit the turning radius of the sep-

arate wheels. Ideally, extensions of the

front axles would intersect at a point

on the line of axes of the rear wheels,

and in practice this is met very closely,

the geometry preventing this condition

being exactly suited at any but one

point.

Passenger comfort requirements

quickly forced the early manufacturers

to provide some form of springing sys-

tem to cushion the shocks from the

rough and rutted roads of that day.

Over the years, as the automobile has

become more and more vital to people,

the public has demanded an ever-softer

ride, often even when it entailed a seri-

ious loss of handling ability and con-

trol. By this time, most American man-
ufacturers were using a beam type of

rear axle, hung on leaf springs, and a

beam front axle, also on leaf springs.

Some form of friction damper was add-

ed at this time to cut down the repeat-

ed bouncing following a bump in the

road surface.

Exactly what was it that this system

was called upon to do? What are the

factors influencing the design of suspen-

sion systems? Going back to the original

requirements, it is necessary that the

suspension guide the car on the road,

transmit the accelerating or braking

forces from the tire tread to the chassis

and insulate the passengers and load

from the tire tread to the chassis, and
insidate the pas.sengers and load from
excessive road shock.

Passenger comfort demands some
form of springing medium, and a device

with a bounce-snubbing action to cut

down on the continued pitching of the

car after hitting a bump. In this re-

spect, the springs should be as soft as

possible, such that the occupants feel

little disturbance. Unfortunately, if this

is carried to extremes, the car will lean

overly far if unbalanced in loading or

when subjected to centripetal forces in

a corner. Therefore, in the usual design

configurations, the spring rate is chosen

to fall between the extremes of the best

handling and the softest ride. Recently,

with a number of new svstenis, it has
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been fnuiul possible to <rct a very satis-

factory ride without the usual penalty

of loss in stability. The shock absorbers,

also, are chosen on the basis of this

compromise, stiffer sets beinfj preferred

on really roadworthy cars for their ac-

tion in snubbing the bounces and keep-

ing the wheels on the road where they

belong.

In keeping the power flow from the

wheel to the road, or vice-versa, a large

inimber of considerations appear. .'\s

should be fairly obvious, it is neccssar\'

that the chosen tire keep its tread fairl\-

Hat and parallel with the road surface.

-As the frictional force is the product of

the normal force ( here the weight of the

car) and the coefficient of friction, it is

desirable that the uxight on the tire re-

main reasonably constant. Should the

\ehicle develop excessive lean or side

sway, the weight will be transferred to

place a higher load on one side. This is

best shown in a corner with the aver-

age car. where there is a great deal of

lean to the outside of the corner. Fur-
ther, the wheel linkage is such that

there is a large lateral deflection under
load, there will be excessive scrub on
the tread, causing increased wear and
possible loss of adhesion during hard

inanuevering.

Keeping the car in the proper atti-

tude on the road is partially an exten-

sion to the factors explained above. In

general, then, the problems involved

are: keeping the wheels on the road;

keeping the tires flat on the pavement;
maintaining as little roll as possible;

providing for the proper steering con-

trol; maintaining smooth power flow;

achieving reasonable wear of all parts;

and giving the maximum driver com-
fort.

Examining the two beam axles de.s-

cribed above, such as were used on the

majority of American cars for many
years, it can be seen that they fell short

of the ideal in many respects. At the

rear, there are numerous difficidties, but

nnlv' at a closer look do thev become
apparent.

Due to the fact that both wheels are

on the same beam, any bump which is

hit by one will be felt by the other.

This can lead to some rather precarious

situations when driving at a higher rate

of speed over rough surfaces, or when
striking a bump when going thro\igh a

corner or turn. As another difficult)',

consider the forces involved during a

simple drive. I nder acceleration, a

twist is applied by the drive shaft to

the differential, tending to lift the wheel
on the side. The moment exerted by

the tires on the pavement tends to ro-

tate the axle and differential about a

line through the centers of the wheels,

causing "wind-up" in the leaf springs,

and "hop" as they attempt to spring

back. Further, the tires are forcing the

rear axle forward, a thrust which must
be transmitted to the car itself if the

vehicle is to move. This entire load

must be born by the axle connections

to the leaf springs—then one goes into

a turn—and hits a bump.

I'. veil in straight driving at constant

speeil, the wheels must be located firm-

ly, or there will be "rear-end steering"

present as an ailded complication.

The passengers demand that the whole
aff.nr be comfortable. It is a wonder,
then, that cars are manageable at all,

even with poor handling.

Fo tame this jungle of conflicting

aims, a number of guide, control, and
locating devices have been rleveloped.

.Amoii'r these solutions are the torque

tube. Watts linkage, radius rods, and
torque arms—all merely remedies for r.

rather poor design arrangement in the

first place. .As for the need of such de-

vices, it is well to note that tiiev' are

to be found in stock car races, where
handling quality is paramount. Unfor-
tunately thev' do add to unsprung
weight, that is, the weight which does

not nest on the springs and thus bounces

up and down with the rough spots in

the road, adding a load to the shock ab-

sorbers and making the vehicle hard to

handle.

The solution to this problem, then,

is a rear suspension system with low un-

sprung weight, no transfer of shock

from one wheel to the other, transfer

of thrust from the wheels to the frame,

and good locating of the wheels. There
are several answers to this which are

already known, all lumped under the

name "independent rear suspension,"

and all with the possibility of being

much better in action than the "live

rear axle."

The first of these to be developed

was the DeDion system. Using this

method, the differential is bolted to the

frame, thus cutting down on unsprung
weight, with the driving torque going

to the wheels through short half-axles.

These feature a universal joint at each

end, and carry no load other than the

torque fed to the wheels. Some form

of springing, usually coil springs, is

mounted at the wheels, which are tied

together by a beam bent around the

differential and bolted to each, T his

beam is located bv' a vertically sliding

pillar in the center, or possibly a Watts
straight line linkage which accomplishes

the same effect.

The advantages are many. There is

no torque reaction between drive shaft

and differential which is transmitted to

the wheels, because the differential is

bolted to the frame. Fastened to their

connecting beam, the wheels stay per-

fectly parallel to the road, and are well

located. 'Fhe arrangement tends to have

a high roll center, which means that it

v\ill tend til roll more nearlv about the

center of gravitv'. In this v\ay, there

will be less lean and weight transfer in

cornering, resulting in better stability

at speed.

I nfortunately, the saving in un-

sprung weight is moderate, due to the

connecting beam, which also transmits

road shock from one wheel to the other.

Then too, the beam and wheel group
have unfortunate tendencies in the

realm of vibration control, the high

polar moment causing most of the diffi-

culties with low-frequency resonance.

Another solution, more widely used,

is the swing axle system, as typified by

the very popular Renault Dauphine,
Corvair, an<l the V'olkswagen. Here,
the arrangement is much like the De-
Dion, except that there is no connect-

ing bar between the two wheels, and all

locating and force transmittal is han-

dled at the wheels. The usual method
of doing this is with a trailing link ar-

rangement, essentially two parallel bars

fastened at the front to the frame, and
at the rear to the wheel carrier. This
lends itself to torsion bar springing, but

coils are also used.

By this method, unsprung weight is

very low. There is no shock transfer

between the wheels, and the torque re-

action is eliminated. I'nfortunately,

there may be some problems in the wear
on the mechanism involve<l, though

most manufacturers have had no trouble

here. The biggest difficulty seems to be

that the roll center gets too high, caus-

ing some handling problems, but this

has been solved on such cars as the Ger-

man Porsche, which is the top con-

tender in its class in road racing.

-Another way out of the roll-center

problem is the use of a low-pivot swing

axle, as used on the latest Mercedes-

Benz automobiles. This pivots the axle

carriers below the differential and adds

a spring at the pivot for stiffness. Thus
the roll center is lowered and roll stiff-

ness increa.sed, the latter without mak-

ing the main springs firmer and the

ride harsher. It cuts rear-end steering,

keeps the wheels on the road, and in

general, behaves as a rear suspension

system is meant to. In all likelihood,

the great advantages in handling pro-

vided will bring about its adoption, des-

pite an increase in cost and complexity.

-At the front, the situation at present

on American cars is a somewhat sun-

nier picture. The completelv inadequate

beam axle mentioned before died in

1048 on the Ford, and a lingering death

it was for such a poor design solution.

The roll, vibration, shock transfer,

wheel locating, and unsprung weight

characteristics render the system suit-

able only for the wagons on which it

replaced the fifth-wheel method. At
speed, or in hard cornering, the only

remedy is an independent arrangement.
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Disposal of

Radioactive Waste

By Lawrence Luther

A heated argument now exists be-

tween various groups of people concern-

ing the dangers of radiation due to

radioactive waste. Radioactive waste

may be defined as the "hot garbage"

from "dirty" fission in the form of

gases, liquids, and solids, ranging from

contaminated protective clothing to

heavy chunks from the heart of react-

ors. Two-thirds of this waste is classi-

fied as low-level and short-lived while

the other one-third is high-level and

long-lived. 'Needless to say, the high-

level is very radioacti\e. Almost all

high-level waste is in a liquid form and

this is the topic of this article.

This is not a day to day problem but

a cunudative one in which the problem

becomes more serious with the passing

vears. Hy the year 2000, the United

States will have accumulated 50,000,-

000 gallons a year of high level waste.

This will be composed of

Cesium 137 5.3x10° ciu'ies

Strontium 90 6.09xlO» curies

Promethium 147 6.07x10" curies

Cerium 144 LOUxlO^" curies

Americium 242 1.1x10" curies

Curium 242 3.3x10" curies^

where a curie is a unit of mass of ra-

dium emanation." These figures can be

compared to the amount of radiation

that a standard man can absorb which

is about IxlO' curies*. The total radia-

tion listed on the preceding page has the

potential of killing 2.8x10'^ people

which is man\ times over the population

present on the earth today.

To solve the above problem, safe

ways to dispose of radioactive waste

must be discovered. At the present time,

the United States is disposing of its

waste in three different ways.

The first method is that of the stor-

age of radioacti\e waste in stainless-

steel tanks. These tanks are surrounded
by costly refrigeration coils which keep

the long-lived isotopes below the boil-

ing point until they decay. The normal
life span of these storage tanks is about

100 \ears but this is a relati\e small

figure when compared with the half-

life of the high-level isotopes which is

approximately 300 years. Tests have

also proven that 1 out of 3400 of these

tanks fail within a few years after con-

struction. Failures would be accidental

and disastrous. This method is classified

as an interim method but may have to

become permanent if better methods

cannot be found '.

The second method of disposal is

called shallow ground disposal. This

system is used for the medium-level

waste. The waste is run into shallow

pits dug in the surface soil. As the

waste soaks down, it pushes ahead of it

much of the natural soil moisture and

takes its place in the pores of the sand.

It is necessary to exceed the permanent

holding capacity of the pores, at least

in the upper part of the earth column,

in order to get the waste to move, and

the earth column will continue to drain

for a very long time after feed to the

top is ended. The basic trouble in this

method of disposal is that there has to

be room for the waste to stop above the

water table so that the waste will not

get into a water supply. This method
is cheap and simple but the margin of

safety of the operation cannot be de-

termined. It is much too easy for the

waste to contact underground water
supplies.

The third method is known as off-

shore dumping where the radioactive

waste is packaged on shore and then

dumped in the ocean. The waste is

placed in a steel container which is en-

cased in concrete."

The Crossroads Marine Disposal

Corporation which was founded in 1946

is the sole dumper of waste."' This cor-

poration does the packing and then

dumps the radioactive waste 220 miles

off the City of Boston in 6000 feet of

water. They use to dump oidy 12 miles

off-shore but were made to dump it

farther by orders of the Court.'' It was
thought before that this waste could be

dropped in the deep trenches of the At-

lantic and Pacific Oceans because of

the lack of current flow. The depth in

these trenches is from 6 to 7 miles. A
Soviet Professor, P. A. Moiseev, has

objected to disposal into the sea. Con-
sidering both biological and physical

transport to waste products, he came to

the conclusion that radioactive waste

emerging from a container at very great

depths does not stay localized but will

mix rapidly and will finally be brought

to the surface waters'". This conclusion

was affirmed by deep sea explorations

in the Tolliver Trench off the island of

Guam. Considering this third method,

it has been shown that off-shore dump-
ing can be only used as a temporary

measure until the year 2000. By this

time it is hoped that the United States

will have nice, clean fission power.

Because of the growing importance

of atomic power, future disposal will

be of the utmost importance. One of

the best of the proposed methods is the

use of abandoned limestone mines for

waste storage. These mines are very

sturdy and will not fail like coal or

metal mines. Because of the way that

they were formerly used, trucks or rail-

way cars can usually run directly into

them. These limestone mines are always
overlain by shale which will keep out

the water thereby keeping solid waste

very dry. Because of these points, a

major disaster could probably never

happen. The most serious drawback to

this method appears to be the cost of

converting liquid waste to a solid form
w^uch "is very high."^

An experiment now being carried out

r.t Oak Ridge and the University of

Texas concerning the disposal of radio-

active waste in salt beds is proving to

be very successful. In this process a hole

is drilled approximately 1000 feet into

the ground in a salt bed. A pipe is

(Continued on Page 41)
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ONE IN A SERIES

Bendix answers your questions

WHAT COMPANY ^^
SHOULD I JOIN?

When there is a choice of employment opportunities, most
graduating engineers and scientists make some sort of list of the
advantages offered by each prospective employer.

Some men put salary at the top of the list. Many lean toward the

company offering them the best chance at creativity . . . the widest scope

for developing their interests and increasing their professional stature.

Others favor job security, company size and stability, or geographic

location. The final choice generally is made on the basis of the

biggest "package" of advantages offered.

Probably no organization today can offer a longer list of

employment advantages than The Bendix Corporation
One of the world's most highly regarded, stable.

and diversified engineering-research-manu
facturing corporations, Bendix has 25
divisions which produce, literally, "a
thousand diversified products." The
wide geographic spread of these

divisions can be seen in the

listing below.

Starting salaries paid by Bendix are

competitive with those offered by
other companies—naturally, better

talents are more highly rewarded.

Bendix readily recognizes achieve-

ment, and gives the developing
engineer and scientist wide lati-

tude in his field of interest.

Ask your Placement Director

about Bendix—where you can
build your career to suit your
talents. If you can't arrange a
personal interview, write to

C. C. Cleveland, The Bendix
Corporation. Fisher Building,

Detroit 2, Michigan, for

more details.

CAREER OPPORTUNITIES IN
: CALIFORNIA • CONNECTICUT • INDIANA . IOWA • MARYLAND • MICHIGAN • MISSOURI • NEW JERSEY • NEW YORK • OHIO • PENNSYLVANIA

\nd^
CORPORATION
Fisher Bldg.. Detroit 2, Mich.

QUALIFIED APPLICANTS WILL RECEIVE CONSID-

ERATION FOR EMPLOYMENT WITHOUT REGARD

TO RACE, CREED, COLOR OR NATIONAL ORIGIN.

A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS:

automotive • electronics • missiles & space • aviation • nucleonics • computer • machine tools • sonar • marine
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Tau Beta Pi Essay

A MIRROR FOR THE PROFESSIONAL

ENGINEER
By William A. DeLorme

America has two stout bulwarks

against the all-too-real Communist

threat which is spreading like a cancer

and threatening to engulf the world.

The first is the respect for the indi-

vidual which is intrinsic to our Judaeo-

Christian heritage. The second is the

material security of a large middle class,

a product of our highly productive

technology.

By his creative genius and knowledge

of physical laws, the American engineer

has harnessed nature's energy and

molded the elements of the earth to fit

the requirements of our mass-productive

society.

However this achievement is by its

very nature a two-edged sword. Al-

though our technology is our greatest

physical asset as a nation, it is also the

greatest moral danger to us as indi-

viduals. It seems to be a fundamental

law of nature that political apathy fol-

lows in the wake of materialism. It was

this apathy of the individual towards

his political responsibilities that placed

the ancient Democracy of Athens and

the Republic of Rome in the tyrant's

and invader's hands.

We are deeply indebted to the Greeks

who formulated self-government, and

especially to ancient Athens where the

citizen's personal responsibility to see

that government worked for the people

v.'as fully recognized in Solon's code of

laws.

Hut the echoes of the heroes of Ther-

mopylae and Solon's code as a living

Greek heritage were hushed to an in-

discernable whisper during the closing

hours of the Greek City States. In the

same manner the early Roman would

not have recognized his Caesarian

counterpart who had bargained away

his individual political rights for State

support and a seat at the Roman circus.

Thus the true greatness of Rome evap-

orated in the political intrigues and

moral degeneration of the Senate.

As Emerson once said, "This country

was founded by the bold and cannot be

maintained by the timid." He might

well have been speaking of Greece or

Rome.
We have thus arrived at an apparent

paradox of our time, and like a small

bo\ whose clenched fist is stuck fast in

the neck of the candy jar, must look

for a solution. The solution is not a

"big brother" government, but lies

within ourselves. The seed of our de-

struction as a free individualistic society

lies within us. A people that shall not

be conquered is composed of individuals

that will not be conquered.

Our problem therefore resolves itself

into keeping our individual freedom

while maintaining our material security.

This seeming contradiction of goals can

only be met by active individual partici-

pation in the responsibility of govern-

ment. Our government at all levels,

federal, state, and local, must be a liv-

ing organ truly reflecting the sum of all

its individual citizens.

It is not enough, therefore, for us as

engineers to concern ourselves solely

with advancing our technology. Our so-

ciety has given us the benefit of a col-

lege education, thereby preparing us for

potential leadership. Our personal re-

sponsibility as professional men de-

mands that we repay this debt not sim-

ply by serving our society as engineers,

but also by meeting the higher ideals

and responsibility of our status and by

participating vigorously and sincerely in

the political structure of our country.

We are engineers by education—we
are professional engineers by choice.

Yes, we have the freedom of choice not

to act—to let George do it—to succumb

to the Lorelei's song. All to easily we
can sit back and take a cynical or apa-

thetic position towards the passing pa-

rade of government. This choice be-

comes even easier as the government be-

comes bigger. If we don't grow too,

our government will soon become for-

eign and remote to our understanding.

Then a cool contempt will set in. We
may falter at the massive labyrinth of

bureaucracy; confused, we may dismiss

our responsibility with apathy and time-

frayed rationalizations. We must not

fool ourselves, though, into mistaking

apathy for reality. This is our greatest

danger: apathy is a timeworn path of

history—the path saimtered by the

Greeks and later plodded b\- the Ro-

mans.

We must not luiderestimate the in-

fluence that we as individuals, especial-

ly as educated and trained men, can ex-

ert for the benefit of all. We must

realize and accept the personal responsi-

bility that each of us has to strengthen

and preserve our country both material-

ly and politically. In turn, a free accept-

ance of this responsibility will help to

build a public interest in "part-time"

politics that will restore to us our full

heritage of self-government.

Turn your eyes on the mirror of his-

tory. Can you still hear the echoes of

our past? Do you hear the trumpet

calls: "... have already hallo\\-ed this

ground," "Give me liberty . . .
",

"When in the course of human events

..." Or have we begun an ignoble

entrance into Huxlev's Brmw Neiu

IVorld.

Look to yourself; your go\ernment

is in vour hands.
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At AC-Milwaukee, the moon, planets and stars beyond are constantly In the thoughts of our

engineers and scientists.

We're in the navigation business and have been since 1948. We are now developing & manufacturing

Inertial Guidance Systems for the TITAN II, THOR and MACE missiles, and a modified Bombing

Navigation System (ASO-48) for the B-52C&D. Research and development programs include navigation

systems for mobile ICBMs, space vehicles, supersonic aircraft and ocean vessels. AC-Milwaukee is

also now producing the AChieverfone mobile radiotelephone.

You will find AC-Milwaukee an excellent place to begin your professional career. If you have a BS or

MS degree in E.E., M.E. or Physics, contact your College Placement Office for a General Motors-AC

campus interview or write to Mr. 6. F. Raasch, Director of Scientific and Professional Employment,

Dept. 5753, 7929 South Howell, Milwaukee 1, Wisconsin. (Advanced positions are also available for men
completing their doctorates with specialization in guidance and navigation.)

To provide a transition from academic learning to practical career development AC offers the following training programs:

MILWAUKEE—Career Acceleration Program—A twelve-month program with formalized classroom instruction given in

conjunction with rotating job assignments in Manufacturing, Reliability and Engineering. Courses include: Ballistic and

Cruise Missile Laboratory Sessions, Advanced Servomechanisms, Principles of Airborne Digital Computers. Basic

Principles of Inertial Guidance, Semi-conductor Technology, Probability and Statistics, Philosophy of Reliability. Field

Service Program—Two- to four-month classroom and laboratory training on inertial guidance systems or bombing naviga'ion^

systems. Domestic and foreign assignments follow completion of program. BOSTON—Advanced Concepts Research and

Development On-the-job Training Program—AC'S Bostcn Laboratory is engaged in developing advanced inertial guidance

equipment primarily for application in earth-bound vehicles. LOS ANGELES—Advanced Concepts Research and Development

On-the-job Training Program— AC'S Los Angeles Laboratory is occupied with advanced guidance research for space vehicles

and ballistic missiles, plus advanced research in special purpose digital computers. An Equal Opportunity Employer
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Harley A. Cloud (B.S.E.E., Penn State '58) is a group leader

in the development of simulation testing equipment for a

new airborne computer which IBM is building for the Air

Force.

TRIPS THROUGH THE STRATOSPHERE

WITHOUT LEAVING THE GROUND

A computer will be the heart of the navigation and control

systems for future aircraft designed to operate in the

stratosphere.

Such a computer is now being built by IBM for an advanced

aircraft under development for the Air Force. Harley Cloud,

an IBM engineer, is developing simulation equipment which

will put the computer through its paces. His equipment

will simulate the systems functions encountered by the

250ton aircraft at Mach 3, fourteen miles up, with poten-

tial adversaries in wait.

Without the airplane leaving the ground, his testing equip-

ment will simulate such inputs to the computer as accelera-

tion in the inertial system, velocity in the doppler radar, and

air pressure in the air data subsystem. These simulation

techniques will help protect lead time for the entire project.

Responsibilities Are Large. As a group leader, he is direct-

ing the design, laboratory breadboarding, electrical draft-

ing, testing and evaluation of this ingenious equipment.

It's a very responsible job for a man out of school less

than four years.

But age is no barrier to advancement in IBM. In the fast-

moving world of data systems, it is ideas and the ability

to do the job that count. And fresh new ideas and abilities

are always welcomed at IBM— whether in development, re-

search, manufacturing, or programming.

If you feel you might be interested in one of these fields

associated with data systems at IBM, you might discuss

it with the IBM representative. Your placement office can

make an appointment. All qualified applicants will be con-

sidered for employment without regard to race, creed, color

or national origin. Or you may write, outlining your back-

ground and interests, to:

Manager, Technical Employment

IBM Corporation, Dept. 893

590 Madison Avenue

New York 22, N. Y. IBM
®

You naturally have a better chance to grow with a growth connpany.
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ON MODERN U16UWAY 12,0UTE5

By Dennis L. Steinback

Since the time of the Roman Empire,

the construction of transportation routes

has been greatly affected by the geology

and terrain of the surrounding area.

Roman roads followed natural routes

determine by the geology of the local

land—through valleys, along rivers, and

over hills. The Julier Pass Road

through the Alps, which is still in ex-

istence, is one of the best examples of

Roman construction. It has fevver zig-

zags and less wind exposure than most

inodern roads built in similar terrain.

Thus it has less maintenance trouble.

Early pioneer roads and the first can-

als built in America conformed to local

topography and geology to make con-

struction easier and to maintain suitable

water levels for canals. The first sea-

ports weren't created by man, but grew

up around the sheltered mouth of a

river or a naturally enclosed body of

water.

It wasn't until the coming of the rail-

roads in the early 19th century that

the practice of merely following the

limitations of nature for location of

transportation routes was changed.'

Cross continent tracks had to take the

shortest possible distances between sta-

tions. Tuiuiels were built to go through

mountains and bridges to cross rivers.

Up to this time roads wound around

hills and mountains and led to the shal-

lowest parts of rivers where travelers

could ford the river.

Only in the last two decades has the

progress of highway construction been

comparable to that of railroads in this

engineering aspect. Today, especially,

the application of geology in highway
engineering is unique in both the fields

of design and construction. It is this

application that has led to some of the

most notable structures in the transpor-

tation field — because of the great en-

gineering feats required — and to new

and improved procedures in the plan-

ning, construction, and maintenance of

today's highways.

The location of the route of the high-

way is a main factor in the progress in

the physical structure of modern high-

ways. Toll roads and expressways have

been partly responsible for this progress.

The locations of these roads have de-

manded remarkable structures in order

to meet the exacting standards set for

them.

The Alcan Highway, built ii 042

a military supply route, is a notable en-

gineering feat due to its location in a

snow and ice covered terrain.

In 1960 Canada completed the con-

struction of its 4,470 mile, coast to

coast, paved, Trans-Canada Highway.
The location of this highway from New-
foundland through the many national

forests, and over the Rocky Mountains

to the vrest coast of British Columbia,

will make it an outstanding engineering

accomplishment. Along the road one can

find many bridges, as well as earth fills

of up to 200 feet in depth and cuts of

175 feet, that were needed to construct

the road foundation.

Many notable bridges and timnels

have been and are being built to enable

roads to connect cities separated by

rivers or mountainous regions. French

and Italian engineers are in the process

of constructing a highway tunnel

through Mont Blanc, the highest peak

in the Alps, which will be 39,032 feet

long, the sixth longest in the world. The
two lane tunnel will be 27 feet, 10

inches wide and 22 feet, 8 inches high.

On Lake Okanagan in British Co-
lumbia, Canada, the first floating bridge

to be built in North America in twenty

years was recently completed.- The
bridge was built to connect two cities

across a narrow part of the lake. At
first a suspension bridge was thought to

be the logical t\pe of structure, but

further investigation showed that the

subsoil on one side of the lake was

nothing but silt and unconsolidated

clay. Thus there was no way of build-

ing a foundation for a suspension bridge

on this side. Since a bridge had to be

built, engineers decided to use a float-

ing structure.

The bridge, which is 3,000 feet long

with a span of 2,K85 feet, floats on

twelve concrete pontoons—two transi-

tion pontoons and ten main pontoons

under the span. Each main pontoon is

200 feet long, 50 feet wide, and made
up of fifty-six hollow cells 1 5 feet deep.

Each pontoon is anchored by two hoe-

shaped anchors weighing seventy-five

tons each. The anchors were buried into

the lake bottom from 25 to 35 feet deep

by the use of water jets that pushed the

soil aside as the anchors were lowered.

Since the water level in Lake Okanagan
is controllable within a four foot range,

no problem with misalignment of the

road and bridge are involved. When
this bridge was put into operation in

the summer of 1959, it was called one

of the most remarkable engineering

projects in Canada's histor\'.

Local terrain affects not only the

actual structure of a highway, but also

forces the development of new and im-

proved procedures of planning, con-

struction, and maintenance of the high-

ways. In planning of the location of

new roads, forests, mountains, ice, and

snow- made the initial surveying diffi-

cult and expensive if done on the

ground. Thus the use of aerial photog-

raphy has made possible the coverage

of much of this land.

Air photo's originally helped only in

the route delineation on their unsealed

photographs. Today, however, the air

photograph is so precise and accurate

that ground reconnaissance and location

26 THE TECHNOGRAPH



ni.i\ tend to become obscure.'' The re-

-iilts of ;i rest ill West Virginia proved

that \\hene\er "a gro\md torniation was

lit sufficient extent to be of significance

to highway engineering it could be de-

termined" and its boundaries set.' Sub-

soils such as shale and sandstone were

easily recognized and their boundaries

located by air photos. To a highway en-

gineer an air photo is an accurate rec-

ord of the physical features of the

earth's surface

The local terrain is oftentimes a

challenge to construction methods, and

the solutions to the problems usually re-

sult in new or improved procedures. An
example is the one faced by the Trans-

Ca/iada highwa\ construction over

muskeg. Muskeg is an organic growth

foiuid in cold northern climates that

looks compact, firm, and green, but

actually can contain up to 1300'; mois-

ture content.' It is impossible to drain

by ordinary methods. To add to the

problem, vnider most muskeg bogs the

soil is in a condition called permafrost.

This ground is permanently frozen

solid, but if the muskeg is removed, the

ground thavcs and becomes like soup.

In order to have the ground remain

hard enough to support foundation foot-

ings, either a shallow muskeg deposit

must be left to control the depth of

thawing of the permafrost in the sum-

mer or the ground must be filled. A
method used in the Trans-Canada
highway construction is underfill blast-

ing. Fill is placed across the bog and

allowed to settle. Holes are then dug
underneath the fill and explosives set.

Tiie explosi\es blow the muskeg out

from underneath the fill allowing it to

settle on top of the firm fill. Muskeg
bogs up to thirty feet deep ha\e been

successfully displaced by this method.

Ill highway construction the supply

of aggregate for the roadbed is an im-

portant consideration. In most of North
America the area near a construction

site contains in its geological structure

an abundance of aggregate. Howe\er,
in parts of Canada, especially Xew-
foundlr.nd, and in many tropical coun-

tries supplies of aggregate are not avail-

able. This scarcity has led to the manu-
facturing of it at the site of the road.

In Newfoundland rock was quarried

and crushed for the Trans-Canada
H ighway.

In tropical countries there is found
one of the most troublesome soils for

highu'ay construction. This soil, called

"black cotton ' soil, contains no ag-

gregate deposits and is not firm enough
as it is found in nature for road beds.

.After much study it was found that the

soil if burned in place and then broken
up would form a coarse aggregate. This
use of the soil in its natural site is be-

coming more and more important.

The effect of the surrounding area on

a highway is not ended uith the con-

struction. Local geolog\ also piaxs an

important part in road maintenance,

riie obvious problem is drainage of the

roadbed, but in certain are:is such prob-

lems as rock slides, landslides, and srio\\'

slides must be guarded against. Several

places i[i the L'liited States are using

electrically actuated warning fences

near the highways in places of frequent

rock slides. These fences are used to

warn the highwa\' maintenance crews

of slides as v.ell as for stopping the

rock slides.

A similar problem is that of snow
slides. The Trans-Canada Highway is

especially faced with this problem be-

cause of its location. Where the high-

wa\' passes through the Canadian
Rockies in (llacier National Park, the

\earl\' snowfall averages o\er C)00

inches in a \ear. The road has to be

protected from the danger of the

great snow slides. Two new methods
are being tried at the present to keep

these slides away from the highwa\.

Large staggered earth mounds are being

built in the paths of the usual slides to

try to keep them from reaching the

highway. Also large ledges are being

cut ill the sides of the mountains slant-

ing in directions away from the high-

way areas. These snow benches act as

artificial snow slide paths to carry the

snovv' away from the roads.

As civilization spreads, transportation

routes become more and more impor-

tant. Especially in the improvement of

the present underdeveloped countries of

the world is road construction necessary.

With the need for new and impro\ed

highways, the affects of the local terrain

and geology on the highways also be-

come more important. As men learn to

apply knowledge of terrain to their en-

gineering, the effects become more
notable in the remarkable structures,

and in the procedures of building and

maintaining these structures. The in-

fluence of geology and local terrain on

highwaxs certainly can be seen in to-

day's modern roads.
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The Permanent Glamour
of Engineering

Isn't it strange when so many young
people are looking for glamorous jobs

that engineering, the most glamorous
profession on earth, shouKl be short-

handed ?

Could it be that engineers don't look

obiectively at themselves and that they

take for granted their tremendous ac-

complishments at which others marvel?
Engineers are the men who have put

their practical mark on almost every-

thing useful in life. No profession has

contributed a greater wealth of material

accomplishments for the betterment of

mankind. It has been the engineers who
have put in the big licks that have

changed and improved the world. They
are the leaders of the Twentieth Cen-

tury.

Certainly, some people call our time

the Age of Chemistry, the Age of the

Atom, The Age of Glass, the Age of

Petrochemicals or the Age of You-
Name-It. Put them all together and

you have the AGE OF FNGINEER-
iXG.
Much of the permanent glamour of

our time is wrapped up in engineering.

The dictionary defines "glamour" as

"IVIagic, a spell or charm. " A truer def-

inition was never writ, for verily engi-

neering has wrought the magic of our

time. Indeed, the dictionary might well

add "engineering" as ;inother synon\ni

for glamour.

There is no hum-drum job to an en-

gineer, because engineering is creative,

the most glamorous feet-on-the-grouiui

head-in-the-clouds profession on earth.

Glamour is where you find it. -And you

will find it in every engineering office

or department—if only you look for it!

Nuclear Rocket Could Increase

Payload

Development of a nuclear rocket to

operate in conjunction with already

planned space programs could increase

United States pavload capability two to

three times, John W. Simpson, West-
inghouse Electric Corporation vice pres-

ident, told members of a congressional

committee on March 1.

Testifying before the House Science

and Astronautics Committee, the execu-

tive in charge of the company's atomic

power department and astronuclear

laboratory stated that adding a nuclear

upper stage to Saturn would double or

triple the payloads we can put into orbit

prior to 1970. This early capability is

not onI\' important during this critical

decade in our international affairs but

it will also build the base for the pe-

riod after 1970, when nuclear rockets

will domiiKite space propulsion.
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AIRCRAFT WARNING

and CONTROL SYSTEMS

By V. Mandarino

As aircraft grow more complex, it

is essential that operation of the air-

craft for the air crew and passengers

remain simple and safe. To effect sim-

plicity for the air crew and passengers,

there are many electrical circuits which

control or operate motors, hydraulic

systems, pneumatic systems, heating sys-

tems, etc. These units or systems oper-

ate whenever the pilot closes a switch.

Many of these systems will perform

their function automatically relieving

the pilot of all responsibility.

The aircraft, to be as effective nnd

safe as possible, has many warning cir-

cuits incorporated in its systems. These
warning circuits will indicate by a vis-

normal operation of the unit, failure of

a system, or unsafe condition in the

ing circuit may mean the difference in

a successfully completed flight or a

crash aircraft.

The object of this article will be to

familiarize the reader with a few of the

many warning and control systems used

on some typical aircraft. Since each air-

craft has its own unique systems, a few
of the simpler systems of a selected

group will be chosen. The ones selected

are typical and will convey the idea to

you.

In presenting the material, I will

choose military aircraft as a matter of

interest ; however, the same systems ap-

ply to commercial aircraft as well.

The sequence of events will be pre-

sented as they would occur on a typical

bombing mission. This will consist of

take off, in flight, and landing, in ord,;r.

When looking into a wheel well,

under the cowling, or under an inspec-

tion plate on an aircraft, a maze of

wires is presented. Some of these wires

are part of complicated systems; how-
ever, many would be involved in a num-
ber of important but simple systems.

The word "simple" stems from the fact

that many of the circuits presented are

basically simple even though they may
have manv vards of wire in them with

a number of sequencing relays incor-

porated.

Take Off

To insure a safe takeoff there are a

number of systems that aid in a safe

operation. Of the most important is a

system that warns the pilot that the

wheels are not down and locked. Dur-
ing an inspection or repair of a landing

gear, it may have been necessary to jack

the plane up and tamper with its con-

trol mechanism. It may be possible that

the mechanic let the gear back down
but forgot to check to see if it was
locked in place. With the down-locked
warning system the pilot can quickly

see that the gears are not down and

locked which may lead to a collapse of

a gear as he speeds down the runway.
The next system incorporated in

takeoff is the cowel flap warning sys-

tem. The purpose of this system is to

warn the pilot of an imsafe position of

the cowel flaps. For example, if the

flaps were open too far, they would
cause an unwanted drag that may hin-

der a successful take off. This situa-

tion could prove disastrous v.-ith a load

of bombs.

Some aircraft have door-closed warn-
ing systems which are used to warn of

an unsafe position of doors. These
doors would include bombay doors and
landing gear doors. These door circuits

are simple circuits through a red light

that would receive power if the door-

close switches were closed.

In Flight

During a flight there are numerous
things that can be accounted for by

automatic means. Since most difficulties

that could occur would prove dis-

astrous. In most cases it is an advan-

tage to have them checked automatical-

ly instead of depending upon human
memory. A system of importance is the

fuel pressure indicator. This system in-

corpates a pressure switch which is in

series with a red light. The light is in

the pilot's compartment. When the

switch is actuated by a low pressure,

the light in the cockpit goes on, warn-
ing the pilot of the danger. This sys-

tem is also incorporated in heater gas

lines to notify of the lack of fuel to the

heating system.

An important system in flight is the

cabin pressure warning system, which
notifies the crew of the altitude. An ex-

perience of high altitude without oxy-

gen certainly points out the importance

of this system. Because of the gradual

variation pressine, the effects are gradu-

al and the need for oxygen is impercep-

tible until it is almost too late. Usually,

lack of oxygen makes one very weak,

and makes it difficult to move the arms
and legs. The cabine pressure warning
system consists of an evaculated bellows

switch, set at sea level pre.ssure ; as alti-

tude is increased, the switch slowly

closes until at about 10.000 feet, it actu-

ates a warning horn to inform the crew
of the danger. This system is very use-

ful when flying with oxygen masks,

since the masks are not used until a

high altitude is reached.

Another system of importance is the

fire warning system. This system is used

to detect and warn the crew of a fire.

The fire coidd be on the air craft or in

the airplaine engine. Various systems are

employed, most of which are basically

thermocouples connected to indicator

lights. Some systems have an automatic

extinguishing control which attempts to

put the fire out as it starts. In any event

the crew will be notified as soon as the

fire starts.

Another interesting system is the

smoke detector. This system indicates

the probability of fire because of the

smoke instead of the heat. In this system

photo-electric cells are used as indica-

tors. This system is usually used on
larger aircraft in baggage or freight

compartments. Periodic inspections

should be made of this system to insure

((Ujiitinucd on Page 4S)
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Quality is the key to success at Western Electric

Admittedly, our standards are high at Western Electric.

But engineering graduates who can meet them, and who
decide to join us, will begin their careers at one of tlie best

times in the history of the companx'. For plentiful oppor-

tunities aw ait them in bodi engineering and management.
As we enter a new era of communications. Western

Electric engineers are carrying forward assignments that

affect the whole art of telephony from electronic devices to

high-speed sound transmission, .-^nd, in the management
category alone, se\eral thousand supervisory jobs will be

available to W.E. people within the ne.xt 10 years. Many
of these new managers will come from the class of '62.

Now's the time for \ on to start thinking seriously about
the general work area that interests sou at Western Electric,

the manufactming and supply unit of the Bell Telephone
System. Then when our representati\e comes to your

campus, you'll be prepared to discuss career directions that

will help make tlie inter\iew profitable.

After a man joins \\'esteni Electric, he will find many
programs that will aid him in exploring the exciting course

of his career — while advancing just as fast as his abilities

allow. And he'll be secure in the knowledge that he is

growing with a compans' dedicated to helping America set

the pace in improving communications for a rapidly grow-
ing world.

Challenging opportunities exist now at Western Electric for electrical,

mechanical, industrial, and chemical engineers, as well as physical

science, liberal arts, and business majors. All qualified applicants will

receive careful consideration for employment without regard to race,

creed, color or national origin. For more information about Western

Electric, write College Relations, Western Electric Company, Room 6105,
222 Broadway, New York 38, New York. And be sure to arrange for a

Western Electric interview when our college representatives visit your

campus.

WeltrnT^^^
MANUFACTURING AND SUPPLY r UNIT OF THE BEll SYSTEM

Principal manufacturing locations at Chicago. III.: Kearny. N. J.; Baltimore. Md.: Indianapolis, Ind.: Allenlown and Laureldale. Pa.: Winston-Salem. N. C; Buffalo. N. Y.: North Andover,

Mass.: Omaha, Neb.: Kansas City. Mo.: Columbus. Ohio: Oklahoma City. Okla. Engineering Research Center. Princeton, N. J. Teletype Corporation. Skokie. III., and

little Rock. Ark. Also Western Electric distribution centers In 33 cities and Installation headquarters In 16 cities. General headquarters: 195 Broadway, New York 7, N. Y.
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Technocutie . . .

JONI KACMAR
Joni Kacmar, our techno-

cutie for October, is well

under way to realizing her

ambition of being a model.

She has been an lllio finalist,

Miss Press Photographer
finalist, and Miss Cham-
paign County Fair finalist.

Acting also strikes her fancy,

as can be seen by her work
in the University Theatre.

Just for kicks she's also in

stunt show this year.

Dancing has long been
her favorite hobby. Her

twelve years of dancing ex-

perience include teaching

and choreography.

This summer she worked
in the Electrical Engineering

Research Laboratory biologi-

cal computer group for Dr.

Von Foerster, assisting in re-

search on self - organizing

systems.

Now a senior in elemen-
tary education, she is prac-

tice teaching in the fourth

grade at Lincoln Grade
School in Champaign. This

21 year old blond has blue

eyes, is five feet four and a

half inches tall, and weighs
one hundred and ten
pounds. Her other vital sta-

tistics ore 34-22-34.

Photos by Lynn Kesler
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What does Olin do for a living?

Olin conceives new products at a

rate of no less than one a week. Some

appear under our own name. Others

bring fame to our customers.

Did you know that Olin pioneered

liquid chlorine and synthetic ammonia

in the U.S.? Is a leader in agricultural

chemicals and synthetic detergent build-

ers.'' Makes the hydrazine derivatives

used as missile fuels.' Some of the work

of our CHEMICALS DIVISION
Common clay is now anything but

"common." In the lab, we recently devel-

oped an economical process to convert

clay into — of all things — alumina.

Stronger metals, new alloys, and metal

sources that would have made alchemists

scoff in disbelief, are now being pio-

neered byourMETALS DIVISION
Our organic intermediates — those

polysyllabic tongue twisters only chem-

ists can pronounce easily — are used in

A lot of things.

Some of them
might surprise

you. Read this.

the manufacture of many new "wonder"

plastics. We recently developed smoke-

less Ball Powder® with many immediate

uses, and many more astonishing poten-

tials. New and better explosives, deto-

nators and blasting caps are challenges

in Olin s ORGANICS DIVISION
Our research teams are probing for

new films to keep foods fresh longer.

We work with packaging materials from

cellophane to kraft paper, corrugated

boxes to lumber. The seemingly incon-

gruous quests for crisper potato chips,

lighter weight printing papers and more

effective cigarette filters are all part of

Olin s PACKAGING DIVISION
In the very research center where

penicillin was first crystallized, scientists

now probe for a B12 antagonist to arrest

cancer. On any given day, 150 of our

drugs or new dosages maybe undergoing

clinical tests throughout the world.

From Olins SQUIBB DIVISION
Olin even works on your leisure,

with sporting arms and ammunition.We
discovered a new way to make a shotgun

barrel by winding 500 miles of Fiber-

glas® around a thin steel liner. It is

superior to all-steel barrels on many
counts. Ammunition research led to

development of powder-actuated tools

for faster, stronger fastenings in con-

struction. At our WINCHESTER-
^VESTERN DIVISION

Olin products are sold in virtually

every free country in the world. Sales,

service and manufacturing for overseas

markets are the responsibilities of our

INTERNATIONAL DIVISION

Olin Mathieson Chemical Corporation, 460 Park Avenue, New York 22, N. Y.
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What will you be doing tomorrow

A challenging tomorrow depends on
choosing the right company today... one
that develops your ability by encourag-
ing you to use it.. .one that "turns you
loose" with early responsibility. A com-
pany that's diversified enough, guides
you enough to help you determine and
do the things you like best.

Allis-Chalmers is that kind of company.

Here, you develop professionally ... as

you create advanced equipment and sys-

tems for the world's basic industries:

cement, chemicals, construction, agricul-

ture, electric power, paper, petroleum
and steel. You thrive on the challenge
of opportunity, yet enjoy the stability a
sound, growing concern can offer.

Investigate the many opportunities
A-C offers through the Graduate Train-
ing Program or by direct assignment.
Ask, too. about our tuition refund pro-
gram for graduate study. Contact your
placement office, or write: W. D. Chinn,
Coordinator of Recruiting. Graduate
Training Department, Allis-Chalmers,
Milwaukee 1, Wisconsin.

*7 . . . Applying electronic
computers and data
processing equipment to
automate entire plants?

. . . Designing advanced
construction equipment
that breaks traditional
load and speed barriers?

. . . Probing new meth-
ods of energy conver-
sion, such as magneto-
hydrodynamics?

. . . Developing new
processes for basic in-

dustries, such as sys-
tems that make low-
grade ore usable?

ALLIS-CHALMERS <AC
A U93
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lOWARD HUGHES DOCTORAL FELLOWSHIPS. If you are

nterested in studies leading to a doctor's degree in physics or

ngineering. you are invited to apply for one of the several new

wards in 1962 on the Howard Hughes Doctoral Fellowship Program.

his unique program offers the doctoral candidate the optimum

ombination of high-level study at an outstanding institution plus

iractical industrial experience in the Hughes laboratories.

ach Howard Hughes Doctoral Fellowship usually provides about

18,000 annually. Of this amount approximately $1,800 is for tuition,

hesis and research expenses, other academic fees and books. The

emainder is composed of salary earned by the fellow and a stipend.

^oward Hughes Doctoral Fellowships are open to outstanding stu-

lents. A master's degree, or equivalent graduate work, is essential

lefore beginning the Fellowship Program.

lUGHES MASTERS FELLOWSHIPS. The Hughes Masters
ellowship Program offers unusual opportunities for education lead-

ig to a master's degree . . . and. in addition, provides each fellow

/ith practical experience in the professional field of his choice.

ipproximately fifty new awards will be made in 1962 to qualified

pplicants possessing a bachelor's degree in engineering or physics.

lost of the award winners will be assigned to the WORK STUDY
'ROGRAM and will attend a university sufficiently near a facility of

he Hughes Aircraft Company to permit them to obtain practical

xperience in a professional field of their choice, by working at the

ompany at least half time. An appropriate stipend will be awarded.

A small, highly selected group will be offered a FULL-STUDY
PROGRAM. Participants in this program will receive fellowships that

permit them to attend an outstanding university on a full-time basis

during the regular academic year with a substantial stipend.

After completion of the Master's Program, fellows are eligible to

apply for HUGHES STAFF DOCTORAL FELLOWSHIPS.

For both programs, typical areas of research and development to

which fellows may be assigned while working for Hughes include:

weapons control systems, infrared search and track systems,

advanced propulsion systems . . . parametric amplifiers, masers,

lasers, microwave tubes and devices, electron-tube and solid-state

displays, semiconductor materials, antenna arrays, aerospace

vehicles and trajectories. .. plasma electronics; solid-state, atomic,

nuclear and aerospace physics; propagation, mechanics of struc-

tures, chemistry and metallurgy . . . systems analysis, human factors

and analysis, network analysis and synthesis . . . microminiaturiza-

tion, communications, date processing, information theory,

simulation.

The classified nature of work at Hughes makes American citizenship

and eligibility for security clearance a requirement.

Closing date for applications: January 15, 1962.

How to apply: To apply for either the Howard Hughes Doctoral

Fellowship or the Hughes Masters Fellowships write Dr. C. N.

Warfield, Manager Educational Relations, Hughes Aircraft Company,
Culver City, California.

Creating a new world with ELECTRONICS

Hughes
Fellowship
Programs

1^,

V

I

—

I HUGHES I

I I

HUGHES AIRCRAFT COMPANY

An equal opportunity employer.



Skimming

Industrial

Headlines

Edited by Wally Cwik

An Americcn in Brazil

Despite the language barrier and a

shortage of teaching aids, Professor

Linn Helander of Manhattan, Kansas,

is making considerable headway in his

efforts to establish an adxanced engi-

neering problem at the Aeronautical In-

stitute of Technology, in Hrazil.

Professor Helander, former head of

the mechanical engineering department

at Kansas State College of Agriculture

and Applied Science, is working under

a contract with the U. S. International

Cooperation Administration.

His assignment is to introduce and

teach a course in heat transfer, train

two men to teach the course when be

leaves and assist on matters related to

the institute's curriculum.

In his first annual report, recently

submitted to ICA headquarters in

Washington, Professor Helander stated

the course on heat transfer has been

taught for one semester and successful-

ly completed by five students "with a

level of achievement comparable to that

which would be expected of students

with somewhat above-average compe-

tence in our schools in the States."

Professor Helander went uito cf)n-

siderable detail on the difficvdties he

has encountered with the language bar-

rier and the lack of teaching aids.

"During all but the last week of the

semester," he said, "only one text book

was available to the five students in my
class. Because of this, I found it neces-

sary to do more lecturing than other-

wise would ha\e been wise. . . . Re-

cause of my lack of proficiency in Portu-

guese, I gave my lectiuxs in English.

Each lecture was translated into Portu-

guese by Professor Quintella (the man
who has been trained to take over the

course) and given to the students, nor-

mally at the end of the lecture period

but on two or three occasions at the be-

ginning of the following period."

In general. Professor Helander re-

gards the lack of a graduate school as

the biggest deterrent to the institute's

aims.

"Because of the low salaries paid to

Brazilian professors at this institution

. . . and the present lack of a graduate

program, the recruiting of staff is dif-

ficult," he said.

In an over-all evaluation. Professor

Helander said the institute is educating,

on the average, "the best minds among
the \outh of Brazil who are candidates

for the engineering profession ; that

there is, on the campus, a nucleus of

competent, forward - looking academic

leadership which welcomes Point Four

assistance ; that the school has a very

high level of prestige in Brazil and a

fine tradition, and that the graduates

mo\e quickly into positions of responsi-

bility and influence."

He concluded: "In all my long years

of teaching, I have never encountered

a group of students whose maturity,

sense of responsibility, self-discipline and

integrit\ were equal to these qualities

of character possessed by the small

group of students (here) . .
."

Professor Helander taught mechani-

cal engineering, and was iiead of the

department, at Kansas State from 1935

to 1957. He is the author of numerous
engineering papers and has served on

committee assignments for se\eial engi-

neering societies.

A graduate of Yeatnian High School

in St. Louis, Professor Helander earned

a bachelor of science degree in mechan-
ical engineering at the University of

Illinois in 191 S.

Optical Study of Supersonic

Boundary-Layer Transition

.Microsecond-delay schlieren photo-

graphs of supersonic boundary-layer

transition taken at the National liureau

of Standards provide definite optical evi-

dence that boundary-layer transition

processes in a supersonic air stream are

sinular to those in a subsonic stream.

The photographs were taken using an

unusual c\lindrical-lens camera designed

and constructed at the Bureau.

A Rediscovery

Silicon carbide's discovery in 1891

was an industrial milestone, and a pres-

ent-da\' "rediscovery" of the material

may be another milestone—this one in

solid-state electronics.

Although it is best known as an

abrasive, silicon carbide is also a semi-

conductor that has mmsual abilities

—

it retains its useful electrical character-

istics at high temperatures. Research

scientists are now using this property

to produce rectifiers and transistors that

can operate at much higher ambient tem-

peratures than present semiconductor

devices. Silicon carbide thus promises to

provide lightweight electronic devices

for space vehicles, missiles, high-per-

formance aircraft, and other applications

where high temperatures are inevitable.

Wires Eliminate Furnace

Engineers have founil another use for

the wire-mesh reinforcement used in

concrete floors—they've made it double

as a heating element by connecting it to

a power source. Working on the resist-

ance heating principle common in elec-

tric toasters, the builders of a North
Dakota warehouse were able to elimin-

ate the furnace room and the furnace.

Negative Ion Studies

Studies of the pliotodetachmeiit of

electrons from negative ions are being

made at the National Bureau of

Stamlards, with attention directed to-

ward the cross sections of negative

atomic ami molecular ox\gen ions.

These interactions are iniportant to

studies of ionospheric phenomena and

thermodynanu'c systems iiuiiKing \ery

hot gases.

OCTOBER, 1961 35



Ice Becomes Obsolete

W'cstinshiJiiNC Electric Corporation

began production in April of a thermo-

electric water cooler—the first thermo-

electric home appliance to be manufac-

tured on a production line basis. De-

signed for use in either homes or offices,

the water cooler's refrigeration process

comes directly from electricit\- without

the need for a conventional compressor.

Aided by a Sky-Hook

A 200-foot tall steel transmission

tower was topped out four days ahead

of schedule recently when a Hiller 12E
light utility helicopter airlifted 93 feet

of the structure in half ton steel sec-

tions to within arms reach of riggers.

The entire project, from the 111-

foot level until the last insulator was
bolted in place, took only 4"/ hours of

flying time by the 305 horsepower Hill-

er, which itself weighs only 1,700

pounds.

According to officials of Pacific

Power and Light Company, Tyee Con-

struction Co., and Columbia Helicop-

ters, it was the first time a light heli-

copter had been used to erect a heavy

steel structure and the first time an air-

lift had been used over water in the

Pacific Northwest.

Quite A Generating Unit

The largest and most efficient steam-

electric generating unit ever built by

an investor-owned public utility is in

construction at Lawrenceburg, Ind., on

the Ohio River, by Indiana &' Michi-

gan Electric Company.
This was announced at a joint press

conference conducted bv Governor
Matthew E. Welsh and R. E. Doyle,

Jr., vice president and general manager
of I & M, a major operating company
of the A m e r i c a n Electric Power
System.

The Governor termed the announce-

ment "a tremendous boost for the

economy of southeastern Indiana" and
congratulated I & M for the company's

"faith in the future growth and pros-

perity of the Hoosier state."

The 580,000-kilowatt, $73-million

unit will be the fourth at I & \rs Tan-
ners Creek Plant at Lawrenceburg.
Construction began this Summer and is

expected to be completed bv the Spring

of 1964.

Brewing Up Strike

A London shampoo plant using beer

as its main raw material touched off a

strike by trying to stop its women work-
ers from dipping beer from production

vats at tea time. The women returned

to work only after management agreed

to dispense free beer in the employee's

canteen.

Jonah's Wail

PARTY THIRD
By Jonah Jones

Here is the same old story about life

icith a modern twist. Those ivho are

looking for an aim in life and fun from

eollegc should consider the following

artiele. Whether you agree with iihat

ivill he said or not. this should make
you think.

College has trapped the students for

another grueling semester. It can be as

much of a grind as the students make
it. An analysis of a profitable, eiijoy-

able college semester reveals three

areas. A quick investigation can give a

student the potential of a good future.

First of all one must consider his

goal in life. Without a target even the

best marksman is worthless. The chosen

goal may not be the student's ultimate

destination, but he had better belie\e

in it. The fatalit\' rate in engineering

is staggering, but there have been stu-

dents who have made above average

grades (3.5 L^ of I. grade points or

better) and still they change to another

field. They believed in engineering

enough to do a good job; later they re-

adjusted their sights. Choosing an inter-

mediate goal like this is not an unfor-

giveable mistake. Just choosing or hav-

ing someone choose for you a general

direction, a direction in which you have
no particular interest, is the costly

error—in time, money, and reputation.

It is enough about goals to say pick a

field that you can honestly like and en-

joy. You must make this decision your-

self.

Many upperclassmen and a few
freshmen have their own goal. Now
they must find a sure way to get there.

The university dictates the necessary

courses for any given field, but the

number of horns and extra activities

are, for the mam part, up to the indi-

vidual. The various intelligence tests

(like putting round pegs in square

holes) will give a student some

measure of the number of hours he can

handle. This leaves the activity depart-

ment wide open. If you choose to be

a perpetual student, you may learn a

trade well ; but existing to toil only in

one field could become very tiresome.

It is more fun, besides being somewhat
broadening, to enter in some sort of rec-

reation, both mentally and physically.

Intramural sports offer the physical

exertion and Illini L^nion or depart-

mental organizations offer as much di-

version as man could ask. Try to do a

worthwhile job in a few activities; you

gain nothing by joining for the sake of

belonging to everything in sight. Or-
ganizing the various campus activities

and dances, publishing a newspaper or

magazine, assuming an active role in a

social fraternity, and working for a pro-

fessional or hobby club are all time con-

suming worthwhile pursuits. Choose a

couple that interest you, and let them
be your diversions from study. Work
hard when you work

;
play hard when

you play.

The third side of the collegiate tri-

angle is social life, known on campus

as partying. This is primarily the di-

version for the weekend since seldom

does one find himself in the position

timewise to date during the week.

Few find the happy medium—the

proper balance between study, play, and

part\'. The three factors have been pre-

sented in order of importance. We're
in school to study. Activities help one

learn to get along with others besides

being a daily diversion from studies.

Partying is the weekend enjoyment that

forms the third side of college life. Re-

member the order of the numbering and

count all three.
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WHAT'S THE

OPPORTUNITY

FOR YOU
AT

DUPONT?
It's good. Here's what Du Pont offers:

A chance to grow, to build on your college training, as

you work with, and learn from, men who have made
their mark.

A chance to advance at a rate consistent with your

growth and development.

A chance to achieve distinction in your field, on stimu-

lating projects.

Engineers, Chemists, Physicists, Mathematicians,
with B.S., M.S. or Ph.D.

Send the coupon below for more complete information

on the opportunity for you at DuPont.
An equal-opportunity employer

"IC. u. l.PM. Off-

BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY

E. I. du Pont de Nemours & Co. (Inc.), 2419-10 Nemours Building, Wilmington 98, Delaware

Please send me the booklets checked below:

n DuPont and the College Graduate D Your Engineering Opportunities at DuPont

n Mechanical Engineering at Du Pont D Chemical Engineering at Du Pont

Name Class Course Degree

Co 1 1ege _^
Your Address ^City Zone State-
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Frankly, there is no practical substitute

for the wheel today. But at Ford Motor

Company, our scientists and engineers

refuse to give "no" for an answer. They

are tackling, annong others, the problem

of wheelless vehicles for tomorrow.

Is "tomorrow" really far off? Not according

to the men at Ford. Already they've devel-

oped the Levacar as one possibility. It

replaces the wheel with levapads, per-

forated discs which emit powerful air jets

to support the vehicle. Air suspension— if

you will—of an advanced degree. Imagine

traveling swiftly, safely at up to 500 mph,

riding on a tissue-thin film of air. Guided

unerringly by a system of rails. Propelled

by powerful turboprops. This is the

Levacar.

eanwhile we've still got the wheel. And
the job of building better cars for today.

So we hope you won't mind riding on

wheels just a little longer while we con-

centrate on both tasks.

SS^
MOTOR COMPANY

The American Road, Dearborn, Michigan.

PRODUCTS FOR THE AMERICAN ROAD • THE FARM
INDUSTRY^AND THE AGE OF SPACE
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OPTICAL MASERS . . .

: (..'jiitiiuud ji'iiii PiKjc 12)

wave front, and would spread very

little. The angular width of the beam
of radiation should be approximately

the ratio of the light wave length to the

diameter of the end plates. Since the

wavelength of the light is short, this is

a small angle, and the light spread is

very small.

Maser Construction

A solid-state optical maser can be

constructed very simply. Essentially.

one consists of a rod whose Hat ends are

silvered and whose sides are left open

to admit the exciting radiation. Recently

r.t Bell Laboratories, solid optical nas-

ers using pulsed operation have been

constructed. Based on an arrangement

proposed by T. H. Maiman of the

Hughes Research Laboratories, scien-

tists are conducting experiments with

ruby rods about two inches long and

one-quarter inch in diameter. The de-

vice.i have verified many of their pre-

dicted properties. In particular, opera-

tion has shov>-n the entire signal output

to be contained in a very narrow beam.

In fact, most recent operations have

produced a beam with a total spread of

less than one-tenth of a degree.

In greatly simplified terms, the gas

maser achieves its effect through inter-

actions between helium and neon atoms

enclosed in a glass tube about 40 inches

long.

The helium atoms are excited to a

highly energetic state by a continuous

electrical discharge at radio frequencies.

The excited helium atoms transfer their

energy to the neon atoms by colliding

with them. The neon atoms, now "stim-

ulated," radiate this energy—on de-

mand—as a highly coherent stream of

infrared light.

The possible uses of an optical maser

will depend on the characteristics of the

individual device, just as the uses of

various kinds of electron tubes differ.

Nevertheless, it is possible to see some
general uses arising from the basic

properties of the device. In communica-
tion applications, for example, it offers

the possibility of extending radio tech-

niques to much higher carrier fre-

quencies. L iidoubtedly, higher fre-

quencies will have advantages and ap-

plications not yet envisaged. Some of

these might turn out to be as important

as the long-distance transmission prop-

erties of short-wave radio v,-hich were
not predicted in advance.

Optical masers would also be par-

ticularly useful in communication from
earth to satellites or space vehicles. For
that purpose, their very directional

beam would permit communication over

large distances with small amounts of

power.

RADIOACTIVE WASTE . . .

,
(,'iiiniiunl l"jiii I'ayt 20)

placed in this hole and then a second

pipe is put down and water is forced

through it. By doing this, brine is

forced out of the other pipe until a

cavity is dissolved out of the salt. This
cavity will approximate a sphere of 10

to 20 feet in diameter. The experiments

ha\e shown \ery few drawbacks and
tiiany advantages. Although these ca\-

ities are in salt, there is very little leak-

age if any and there have been no re-

ported accidents. This process could be

carried out on a mass production basis

and there are at pre.sent many salt beds

all over the country.

The radioactive waste disposal could

also be accomplished by placing the

waste on a rocket to the mof)n but it

would be expensive and could prove

hazardous for future moon tourists.''

As shown in this report none of the

radioactive waste disposal methods in

use today are highly reliable and will

have to be replaced by better processes.

Of the planned methods for the future,

the disposal of radioactive waste in salt

cavities shows to be the most promising.

If experimentation continues and a

clean fission process is found, there will

be no need for disposal services and the

world's problems in this regard will be

solved.

1. "Death Dealing Debris," Xms-
iicri. 50:%, July 15. 1937.

2. "What Is Safe Waste Disposal?"

Bullitin of Atomic Scientists. 15:,^S-4J.

January 1959.

3. Webster's Neic Intcrnatioiuil Dic-

tionary, (j. and C. Merriam Co., 1953.

4. Bulletin of Atomic Scientists. lan-

uarv 1959.

5. Ibid.

6. Bulletin of Atomic Scientists. Tan-

uary 1959.

7. Xeiisu-eei. July 15. 1957.

8. Xe-asueei. July 15, 1957.

9. "Hot Dumping off Boston," Xti-

tion. 189:142-3, 144-6. September 19,

1959.

10. "Safety of Waste Disposal into

the Sea Questioned," Scientific Xe-ns

Letter. 76 :382, December 5, l'959.

11. Bulletin of Atomic Scientists.

January 1959.

12. Bulletin of Aton.ic Scientists.

lanuarv 1959.

Nature Making Oil

Researchers iia\e concluded, after

ten years' study, that "organic action"

may be forming petroleum deposits to-

dav. Texas A (Sc M scientists found that

certain kinds of clay, while settling in

ocean beds, absorb animal matter, caus-

ing a chemical and physical change of

the type that could result in oil "manu-
facture."

SUSPENSION SYSTEM . . .

i
(.ontiiiutd ji(,m I'mje IV)

Here, the locating must be especially

precise, for now the steering function

is added, but fortunateU' the driving

forces are not present.

Among the front suspension design

factors are caster, camber, toe-in, and
weight transfer. Roll should be only

moderate or the outside wheel in a turn

will load up and slide out, depriving

the car of its cornering force. The toe-

in is (ixed at a small degree for stability,

the wheels tending to toe-out at speed.

Camber is another inatter, and may be

a bit of a problem. It is the tilt in or

out of the top of the wheels, positive if

outward, negative if inward, and af-

fects the handling quality. Caster is a

result of the mounting of the wheel
carrier, and provides, in effect, that the

wheels are being pulled forward from
in front of their midpoint, thus contri-

buting to their directional stability.

All of these factors, plus a few more,
determine the "under-steer" or "over-

steer" of a car. L'ndersteer is the condi-

tion in which at an increasing speed

through a corner, it is necessary to turn

the steering farther for the same curve

radius. The car plows off the road at

the limit, despite the angle of the

steered wheels. Oversteer is just the op-

posite condition, in that at increasing

speed, the car tends to follow a spiral

inward, the final step being a spin as

the rear end comes all the wa\ around,

(lenerally speaking a bit of understeer

is preferable, as some oversteering may
be provoked at any time by the driver

merely standing on the accelerator. As
the tires have a certain maximum load

which they will sustain, increasing the

total load by adding power will cause

them to exceed this slightly and begin

to slide out sideways.

The factors in the suspension system

causing one or the other type of action

are well established in the design, but

may be altered to a certain extent. As
many things may achieve the desired

result, a tabulation follows of ways to

increase understeer. To add oversteer

characteristics, as would be desirable on
most American cars, the reverse instruc-

tions would hold:

Add weight at the front—or de-

crease at the rear.

Use softer tires in front—or harder

ones at the rear.

Use larger rear tires.

Lower the front roll center—or raise

the rear

Increase negative camber at rear

—

or rai.se the rear

Add front anti-roll bar—or remove
from rear.

Thus the individual ma\ adjust his

car's iiandling to suit himself, though
fortunately, most maiuifacturers realize

((jonlinued on Page 46)
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The undeniable thrill of

successful accomphshment

can be yours as a member

of the aggressive,

visionary

team now forging

a new future at

DEICO

Make an appointment to talk with our

interviewer when he visits yoxir campus,

or for additional information write:

Mr. C. D. Longshore, Supervisor

—Salaried Employment:

ELCO Radio Division of General Motors

KoKOMO, Indiana
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"I've been an engineer with Texaco for over three years now/. Hard work? You bet! But it's

a challenge-and interesting work, too. As a member of a team assigned to a special project,

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company

to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are

excellent opportunities for young men with any of a wide variety of engineering or science degrees.

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd /^^
Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. \^/
Qualified applicants will receive consideration for employment witliout regard to race, creed, color or national origin.
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H.S.—Bottomley,

St., Harrishurs,

THE DEAN'S PAGE . . .

((Ujntinucil from Pfigc 16)

Freeport, Senior H.S.—Pashby, R. W., Di-

rector of Product Research, Micro Switch,

Division of Minneapolis - Honeywell Regu-

lator Co.. Freeport EE32.
Cialesburg, Senior H.S.—Bohman, Ray-

mond H., 227 W. Losev St., (Jaleshurg,

MF.43; Daggett, T. E., 1811 McMasters St.,

Oalesburg, EE50.
c;ien Ellvn, Township H.S.—Diefenthaler,

Robert J., 571 Forest St., CJlen Ellyn, EE39;
Everitt, Bruce, 26 Muirwood Drive, Glen

Ellvn, EESO; Bremner, William C, 616 Oak
St.,' Glen Ellyn, Clen. E.29.

Gravslake, Community H.S. — Inwood,

Howard, P.O. Box 77-BB, Route 1, tirays-

lake, EE33.
Harrisburg, Township

Arthur, 1305 S. Webster
Min.30.

Harvev, Township H.S.—Lefler, Homer
M., 301" N. Wolcott St., Thornton, EE42;
Zimmerman, T. F., Sinclair Research Labor-

atories, 400 E. Siblev Blvd., Harvey, ME22-
24.

Havana, Community H.S.—Smiih, Dor-

land W., Menard Electric Cooperative 122

S. Sixth St., Petersburg, Ag.E.58.

Highland Park, Senior H.S.—Laegeler, C.

J., The Frank C. Hough Co. Libertvville,

M.E. 43.

Hinsdale, Senior H.S.—Elder, Clarence,

212 W. Washington St., Room 1301, Chica-

go 6, EE25, Carlen, Ravmond N. 120 N.

Clay St., Hinsdale, Met.42.

liomewood. Community H.S.— Forbes, I.

C;., 934 Bruce Avenue, Flossmoor, CE47.
Hoopeston, Senior H.S.—Childers, Ross E.,

Canning Machinerv Division, Hoopeston,

ME58.
Jacksonville, Senior H.S.—Deem, William

C] Eli Bridge Company, Jacksonville, ME50.
Joliet, Township H.S.—Sproat, Robert A.,

27 South Chicago St., Joliet, CE44; Veale,

Jack H., Illinois Clay Products Co., Joliet,

Cer.40; Jesberg, Robert ()., 112 Eait 15th

St., Lockport, ME44.
Knoxville, Senior H.S.—Daggett, T. E.,

1811 McMasters St., Galcsburg, EE50.
LaGrange, Township H.S.—Aichele, Geo.,

4333 Johnson Avenue, Western Springs,

EE32.
Libertyville, Libertyville - Fremont H.S.

—

Schumm, Louis W., Ekco- Alcoa Containers,

Inc., Wheeling, CE40.
Lincoln, Community H.S.— Fuller, Kenneth

E.. Fuller Seed Co., Lincoln, Ag.E38.
Litchticld, Community H.S.—Koertze, Ed-

ward A., 755 liomewood Drive, Indianapo-

lis, Ind., ME58.
Livingston, Communitv H.S. — Graiff,

Leonard B., R. R. No. 1,' Box 44, Staunton.

ME55.
Lockport, Senior H.S.—Jesberg, Robert ().,

112 E. 15th St., Lockport, ME44.
Marion, Community H.S.—Blank H. J.

Central III. Pub. Serv. Co., Marion, EE50.
McLeansboro, Township H.S.— Holloman,

Dale, 212 Meahow Hill Lane, McLeansboro,
Min.58.

Midlothian, Township H.S.—Kile, R. W.,
17140 Summit Ave.. Hazel Chest, EE49

;

Veasman, Frank H., Chicago Malleable
Castings Co.. 80 E. Jockson Blvd., Chicago

4, CE39.
Moline, Senior H.S.—Nelson, Stanley A.,

1741 12th Avenue, Moline, EE35.
Monmouth, Senior H.S.—Shunick, James,

116 E. Boston Avenue, Monmouth, EE34.
Morrison, Community H.S.—Forth, M. W.,

Products Development Dept., Deere & Co.,

Moline, Ag.E.48.
Morton, Township H.S.—Rapp, Henr\

Vt\ Ir., The Morton Potter\- Co., Morton,
Ccr.49.

Mt. Prospect, Senior H.S.—Medal, E.C.,

216 S. Louis St., Mt. Prospect.

Mt. \'ernon. Senior H.S.—Setzekorn, Ken-
neth E., Consulting Engineer, Mt. \'ernon,

CE41.
Murphysboro. Community H.S.—Kupel,

Vernon T., 2228 Pine St., Murphysboro.
New Athens, Senior H.S.—Kolditz, L.S.,

917 S. Mill St., New Aathens, CE53.
Northbrook, Township H.S. — Randall,

Frank Jr., 22 Timber Lane, Northbrook,

CE40.
North Lenox. Communitv H.S.—Sproat,

Robert A., 27 S. Chicago St., Joliet CE44.
Oak Park, Communitv H.S.—Robb, S. J.,

309 N. Tavlor St., Oak Park, EE40; West-
cott, Clifford H., 205 W. Wacker Drive,

Chicago 6, CE14.
Olney, Community H.S.—Bridges, Wil-

liam R., Superintendent of Highwavs, 01ne\',

CE50 .

Orland Park, Senior H.S.—Slocum, Har-
old H.. Commonwealth Edison Co., 7601 S.

Lawndale Ave., Chicago 29, EE28.
Park Forest, Township H.S.—Vazell, D.

H., 21136 Main St., Matteson, CE47 ; Bechlv,

Dan S., 364 Wilshire St., Park Forest, CE43 ;

Skinner, R. E., 9 East Rocket Circle, Park
Forest, CE 50.

Peoria, Woodruff H.S.—Stein, Clarence,

305 S. Church St., Washington, ME35.
Peoria Central H.S.— Diemer, Donald P.,

1115 North I'niversity St., Peoria, Ag.E53.
Peoria Heights, Communitv H.S.—King,

R. J., 4139 Hawthorne Place, Peoria, ME39.
Pincknevville, Senior H.S.—Halen, L. CJ.,

408 E. Water St., Pinckne\ ville, Min.34.

Plaineld, Pavdon, A. Stephen, R.R. 1, Plain-

field, Ag.E46.
Princeton, Township H.S.—Engelbrccht,

Louis Bureau County Extension Service,

1019 N. Main St., Princeton, Ag.E51.
Quincv, Senior H.S.—Rouse, Daniel H. Ir.,

1315 Broadway, Quincv, ME39.
Riverside, Senior H.S.—Bacon, Louis A.,

Shaw Metz & Associates, 208 S. LaSalle St.,

Chicago 4, CE43 ; Vernetti, John B., Chica-
go \'itreous Corp., 1425 S. 55th Court, Cicero

50, Cer.38.

Robinson, Central Community H.S.—Maze,
Horace I., 1405 N. Robb St., Robinson,

ME50.
Rockford, East & West Senior H.S.

—

Stringer, Robert B., 628 Vale Ave., Rockford,

ME47; Anderson, P. A., 5128 Newburg
Road, Rockford, CE32.
Roxanna, Senior H.S.—Sprague, S.R., 778

East Woodland, East Alton, ME46.
St. Charles, Senior H.S.—Lamb, Miles,

457 Fullerton Parkwav, Chicago 14, Illinois

CE40.
Salem, Communitv H.S.—Roffmann, Har-

old, 326 E. William' St., Salem, CE58.
Shelbvville, Communitv H.S.—Jedlicka,

Cleorge' R., 825 N. Lodg'e St., Shelbvville,

Ag.E57
Skokie, Township H.S.—Foss, Jack C,

5139 Wright Terrace, Skokie, EE39.
Springfield, Senior H.S.—McCraken, Rob-

ert L., 1322 S. Whittier St., Springfield,

DSSWV48; Heacock, E. R., 1821 S. Sixth

St., Springfield EE32; Broderick, James R.,

Central 111. Pub. Serv. Co., Illinois Building,

Springfield, EE26 ; Nelson, Charles A., 126

S. State St., Springfield, CE31.
Staunton, Communitv H.S.—CJraiff, Leon-

ard ., R. R. 1, Box 44^ Staunton, ME55.
Streator, Township H.S.—Shaddock, Ro-

land E., 805 S. Bloomington Road, Streator,

Ag.E51.
Taylorville, Community H.S. — Eletson,

Charles L., Hopper Paper Co., Taylorville,

EESO.
Washington, Community H.S.—Kelley,

Bruce W., 914 Birchwood Drive, Washing-
ton, CE 44.

West Frankfort, Communitv H.S.—Mac-
Donald, J. W., Old Ben Coal Co., 500 W.
Main St., Benton, Min.E22.

Westville, Township H.S.—Freeman, fohn
M., 1624 N. Franklin St., Danville, CE54.

Winnctka, Township H.S.—Marks, Ger-
ald, 2738 Lincoln Lane, Wilmette, EESO;
Bullev, Allan E., 1744 W. Armitage .\ve.,

Chicago 22, CE 18-23.

Woodhull, Alpha-Woodhull H.S.—Dag-
gett, T. E., 1811 McMasters St., (Jalesburg,

EESO.
Wood River, Communitv H.S.—Rvan, I.

G., Shell Oil Co., P. O.' Box 262, Wood
River, Chem.3S; Davis, J. W., Shell Oil Co.,

Wood River, ME46 ; (Jreenshields, R. I., 556

Whitelaw Ave., Wood River, ME32.'
Out of state or unassigned committee

members:

Out of State or Unassigned
Committee Members:

Detroit, Mich., General Representative

—

Goad, L. C, General Motors Corporation,

3044 Grand Ave., Detroit 2, Mich., ME23.
Kirkwood, Mo., Senior H.S.—Fellinger, L.

L., 343 Longviek Ave., Kirkwood 22, Mo.,
Ch.E37.
LaCanada, Calif., General Representative

—Harmon, Robert (!., 634 Knight Wa\, La-
Canada, Calif., CE40.

Milwaukee, Wis., General Representative
— Broughton, Dean C, Engineering Me-
chanics Consultant, A. O. Smith Corpora-
tion, P. O. Box 584, Milwaukee 1, Wis.,

ME43.
Shorewood, Wis., General Representative

—Stickler, L. E., 2100 E. Kensington Blvd.,

Shorewood 11, Wis., ME45.
W^auwatosa, Wis., General Representative

—Murphy, William (}., Mar(|uette Lniver-
sitv, 1515 W. Wisconsin .'\ve., Milwaukee,
Wis., CE43.

'Round and 'Round

A test track at the Univer.sity of

Illinois is giving highway materials as

much beating in one week as they would
get in a year's use on a road.

First result may well be the double-

barreled one of proving a new low-cost

material for secondary roads and city

streets and of providing a market for

now-useless fly ash piled up by big pow-
der plants.

Several industries have provided $66,-

00(1 for this research.

The new track is first to include fea-

tures for thoroughly testing road siu'-

face, base, and siibgrade under con-

trolled conditions equivalent to those in

service.

The track is 25 feet in diameter. It

is built on a concrete tank 414 feet

deep so that moisture in the subgrade

can be controlled.

Prof. George W. Hollon explains

that subgrade drainage is important to

highway service. In the test track engi-

neers can have a road with finest drain-

age possible or one literall\' floating on

water and muck. Either condition and
many in between may exist in actual

service.

Traffic is supplied by a pair of truck

wheels at ends of a steel girder which
is pivoted at center of the track.

Through motor and shafts the wheels
spin around the track, pounding the

roadway with the equivalent of 1,000

trucks passing an hour.
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BOOK REVIEW
''Engineers in Ivory Towers"

By Cindy Christoffersen, G.E. '65

Robert C. Goodpasture edited ma-
terial for Engineers and Ivory Towers
from magazine articles, society papers,

transcribed speeches, longhand class-

room notes, and graduate lectures of

Hardy Cross, Strathcona Professor of

Civil Engineering at Yale University.

Professor Cross received the Lamme
Medal in 1944 from the American So-

ciety for Engineering Education ".
. .

For his development of revolutionari,

methods of analysis in structural engi-

neering; for his application of these

methods to the rigorous training of civil

engineers ; for his insistence on the great

responsibilities of the individual teacher

and his scorn of the superficial in edu-

cation ; . .
." But, Engineers and Ivory

Toivers is not a study of the achieve-

ments of Hardy Cross in the field of

civil engineering. It is a survey of the

philosophy he developed toward the pro-

fession of engineering and the educating

of engineers. His book focuses on the

relationship between engineering, sci-

tion in engineering and of engineers;

the education of engineers; graduate

studies and research ; concepts of engi-

neering art.

This book explicith' defines intellectu-

al attitudes an engineer shoidd adopt to-

ward his profession. Engineers and
Ivory Toners contains no technical

liata, no laboratory reports; however, it

might be called a short course in one-

up-manship for those students wishing
to attain a professional level above

mediocracy. Hardy Cross desired that

engineers learn to clear their minds and
think in simple terms of the natural

forces they work with, that they re-

lease themselves from intellectual stand-

ardization, and that they always work
and think in terms of how they are serv-

ing humanity. This philosophv is es-

sentially what Engineers and h'ory

Towers imparts to the engineering stu-

dent, the professional engineers, and the

lay reader.

Written by Hard\- Cross, edited b\

Robert C. Goodpasture. Mc(iraw-Hiil
Paperback Series, Copyright 19S2, 141

pages, $1.50.

Instant Snowless Streets

Philadelphia is considering a proposal

that would give parts of the city instant

snowless streets. The proposal would
require new construction of all large

industrial, commercial, apartment aiul

hotel buildings to install radiant heat-

ing in sidewalks for automatic snow
remox'al.

Why America's state highway

engineers give first choice to IVIodern High-Type

Asphalt Pavement:

MILEAGE BUILT ANNUALLY
BY STATE HIGHWAY DEPARTMENTS

MiLfS



Laminated Plastic

PARTS
Any Size
Simple or Complex

An Example of

Synthane You-shaped Versatility

No matter liow many laminated plastics parts

you need, Synthane Corporation is the place

to buy them. We're versatilely equipped to

do the job— with hundreds of machines, de-

signed especially for handling laminated plas-

tics. Our people have years of experience in

tackling any job in quantities from one to

a million, in sizes large, small or in between,

simple or complicated. This specialization re-

sults in complete control from manufacture

of material to finished parts.
You-sliapcd \'ersotilitij ytiakes Si/iilhone a Better Buy in Laminates

[
SYNTHANE]

CORPORATION OAKS, PENNA.

Synthane Corporation. 13 River Rd., Oaks, Pa.

Gentlemen:

Please send me information relating to Synthane as a source
for laminated plastics materials and parts.

Name-

Address-

City -Zone State_

SUSPENSION SYSTEM . . .

( (luiitiniiid fro/ii I'liyc 41)

the importance of improving readabil-

ity, and are working on the problem.

An example of this is the fact that be

it parallel equal links, unequal wish-

bones, sliding pillar, or trailing link,

everyone now uses the independent

front suspension system.

Whatever other improvements or de-

velopments in automobiles the future

mav bring, handling quality is certain

to improve. No matter what the speed

or time of day, staying out of accidents

is the best safety device a car can have,

and p-ood suspension svstems with im-

proved handling provide just that.

From Heat to Electricity

A new group of high-temperature

thermoelectric materials, which pcniit

the direct conversion of heat into elec-

tricity at temperatures considerably

above the melting point of copper, ha^

been developed by scientists of the

Westinghouse Electric Corporation.

The new thermoelectric materials ar?

\ arieties of two compounds, samarium
sulfide and crrium sulfide. The new
compounds are refractory materials and

have excellent high-t"niperatiire stabil-

ity and good thermo-electric efficiencies

at temperatures as high as 2,000 degrees

Fahrenheit.

New Stainless Steel

A new and even more corrosion re-

sistant stainless steel has been developed

by Allegheny Ludlum Steel Corpora-

tion after two years of intensive de-

velopment work. It is expected that the

new alloy will he used initially in the

automotive industry for which it was
developed, W. B. Pierce, vice president

of sales for the steel firm, said.

It is expected that while the auto-

motive industry will be the first to util-

ize this new corrosion resistant stainless

steel, other industries, notably in the

architectural field and the furniture

and appliance fields, will also be in-

terested in the new material.

Sola Joins Ford

Samuel L. Sola, former assistant to

the chief of Mechanical Systems Engi-

neering at Nortronics Division of

Northrop Corporation, has joined

Aeronutronic Division of Ford Motor
Company as manager of Automotive
Design for Automotive Electronic

Equipment Operations.

He received a B.S. degree in Mechan-
ical Engineering from the University

of Illinois in 1941 and a Master of En-
gineering degree from the University

of California at Los Angeles in 1958.
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Monorail "Airtrain"— a compact, high-

speed transportation system that will be
automatic and practically noiseless.

Construction is now being planned by
leading U.S. cities to provide efficient,

low-cost urban transit. Lightweight

Monorail design demands strong,
weight-saving metals. Logical choice:

Nickel-containing materials such as
nickel steels for the basic structure,

nickel steel castings for underframes, ^

trucks, other load-bearing assemblies.

And Nickel Stainless Steel is a natural
for skin and trim on cars—its excellent

strength-to-weight ratio permits thin-

ner gauge body shells for dead-weight
reduction, its handsome finish stays
virtually maintenance-free.

How Inco Nickel helps engineers make new designs possible and practical

When engineer.s design a transit
system, a nuclear ocean liner, or a

gas-turbine car, chances are Nickel,

or one of its alloys can help the equip-

ment perform better. Nickel-contain-
ing metals can provide valuable
combinations of corrosion resistance,

ductility, workability, and strength
at e.xtreme high and low tempera-
tures. Over the years, Inco has
developed new alloys and gathered
data on the performance of materials
under demanding service conditions.
This data is available to help solve
future metal problems.

Write to Inco Educational Services
-ask for Li.st "A". You'll find descrip-
tions of 200 Inco publications cover-
ing applications and properties of
Nickel and its alloys.

The International Nickel Company, Inc.
67 Wall Street, New York 5, N. Y.

38 billion light years— that's how far

this 6G-story telescope can "see" into

space. Nickel in steel gave engineers a
material tough enough to maintain pre-

cision in the rotating mechanism even
with anticipated 20,000 ton load. Nickel

used in steel members provided high
strength at minimum weight to support
the giant reflector.

Magnetic memory. This tiny part takes

advantage of the unusual magnetic be-

havior of a twisted high-nickel alloy

wire. Interwoven wire can store thou-

sands of "liits" of information magnet-
ically, ready to answer the computer's
call. When twisted, this high-nickel
alloy shifts magnetization direction
from longitudinal to a helical path.

..A.
NCO. INTERNATIONAL NICKEL

The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada)
— producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals.
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MOST

IMPORTANT

FACTORS n

^
/ m your

working

life

The 6 most important factors

in your working life are

your 5 skilled fingers and
your A.W.Faber-Castell
#9000 Drawing Pencil.

You may prefer LOCKTITE

#9800SG Tel-A-Grade
lead holder with Castell
#9030 Drawing Leads.

We are strictly impartial.

You be the sole judge. In

either case you will get

graphite-saturated lines that

won't flake, feather or burn
out—black, bold image
density, crisply opaque for

clean, sharp prints. 20
rigidly controlled degrees,

8B to lOH, each as precise as

a machine tool. Locktite
Tel-A-Grade, with its finger-

comforting grip, carries an
ironclad 2-year guarantee
from A.W.Faber-Castell.
Pick up your selection at your
college store today.

A.W.FABERCASTELL
Pencil Co., Inc., Newark 3, N.J.

Now celebrating Us ,—-'

200fh birthday ^^

^-^^
cJMB

AIRCRAFT WARNING . . .

((]itntintu-d from Fayc 2H)

:lean photo cells, because dust can cause

alarm in some cases.

In the short history of aviation, air

'o air refuelinsr has assumed an import-

ant position. During the 1920's ami

lO's, many endurance flights were un-

liertaicen to prove the durabih'ty of the

lirplane and the pilot. To carr\- out

these endurance flights, methods had to

hi" devised to refuel the airplane in

flight. In some of these flisjhts, fuel

was snatched from automobiles speed-

m'X down the runway; hauled up in

ans to the airplane above and poured

Mito the tank. Later they refueled

through a dangling hose from an air-

plane above. It was a dangerous and

tiring process.

Dinging the .second world war, and

with the advent of the jet type aircraft

and their high rate of fuel consumption,

air to air refueling has become more
nnd more important. For a jet to take

ofT with maximum pay load or bomb
load and still get maximum range, it

•s necessary that it be refueled in

flip-ht. As an example, it takes a R-47,

600 gallons of fuel to warm up and

taxi into take off positon. You liave

read of non-stop flights around the

world. This was accomplished by air

to air refueling at se\eral points around

the world. Later headlines tell of large

iet bombers and jet interceptors flying

two or three times their normal range

by air to air refueling.

Two methods of connecting the tank-

er to the receiver were developed, and
ire still in use; the probe and the fly-

ing boom. The British were instru-

mental in the development of the probe.

Hv this method a hollow probe is dan-

gled behind the tanker; the receiver air-

plane is actually flown into the probe so

that the probe spears the receiver. The
flying boom is used by the LTSAF. It is

a telescoping boom extending from the

tanker. Its position, within limits, is

controlled by the boom operator by the

use of controllable fins called rudava-

tors. When the tanker and the receiver

ar? in proper position, the boom opera-

tor literally flies the boom into position

and then extends it into the refueling

receptacle.

At tlv-^ time an air to air refuel'iig

schematic will be explained. Now that

the plane is refueled it can fly to the

destination with an atomic payload.

The target is approached ; the word
comes to open the bomb bay doors.

When the doors are opened a green

light goes on indicating a safe condi-

tion. It would be a mistake to drop an

atomic bomb through the doors, how-
ever, warning and control circuits pre-

vent this.

Landing

As an approach to the field is niaile,

it would be a good feeling to know that

the landing gear is down and locked,

retarded, a warning is received auto-

matically from the landing gear warn-

mg system.

If the hydraulic system is not func-

tioning, the gear can be cranked down
in some cases. Sometimes wheel-up

landings are attempted. Pilot ejection

is another alternative. As the pilot floats

down he might remember that he for-

got to test the light, and the only

thing wrong was a burned out bulb.

The final system of interest is an

anti-skid system. Since there is no feed-

back of feel when the wheels are skid-

ding, there is the possibility of excess

skidding and eventual blow out. With
the bicycle landing gears, made neces-

sary by the thin wing design on some

aircraft, it is impossible to detect a skid

condition. Because of this rea.soii, ar.'.ong

others, the anti-skid system was de-

ve'oped. It has been proven by test that

the greatest breaking power is just be-

fore a skid occurs. The tires heat up

and the Coefficient of friction go 's

down .1 in 30 defrces F. Another con-

cept is that as the rubber comes off

the tire, it forms little balls and acts

as a series of rollers. The anti-skid sys-

tem provides a pumping effect, not pos-

sible by human reaction, because human
reaction time to release the brakes ex-

ceeds the duration of the incipient skid.

This system has shown a marked re-

duction of about 30 percent less landing

distance. As the brakes are first applied

lower pressure is u.sed and as the speed

of the wheel decreases a higher pres-

sure is given by r.iean;; of a pressure

modulator.

A runway test on a wet runway was
performed with the following results:

First a landing was made with an

airplane equipped with the anti-skid

system, the airplane being 12 percent

over weight for landing. Brakes were
applied at 1200 psi, and a landing speed

of 80 to 85 knots. The landing distance

was 1200 yards. The tires had no
marks on them. In an identical te^t,

v.nth the same load conditions, great

difficulty was encountered without the

system. It took 1600 yards to stop, us-

ing a breaking chute. The landing speed

was 70 knots, still two tires were blown
and the six remaining were damaged
beyond repair. In conclusion it can be

said that in general, this system in-

creases a 2000 yard runway by 800
yards.

In conclusion, engineers have been

keeping our aircraft up with safety de-

vices of all conceivable shapes and
forms. New devices are conceived every

day. But with the too numerous air

incidences e\ery year, it is obvious an

idtimate goal has not been reached.

48 THE TECHNOGRAPH



Technician preparing for motion-picture studies ol a nuidcl

in the testing tanl; at Stevens Institute of Technology.

-you'll find Photography at Work with you

. he engineer designing and con-

ructing vessels finds photography

ne of his valuable tools. Motion-

icture studies of models in tanks

elp in hull design. Electron micro-

:ope plates contribute to the proper

letallurgy for propellers and other

arts. And radiography checks

'elded seams of hull plate and
iping as well as heavy castings for

iternal imperfections.

The same is true in virtually every

field of engineering effort you may
pursue. Whether in research, pro-

duction, sales or administration, the

use of photography will work with

you to simplify work and routine,

to save time and costs.

CAREERS WITH KODAK

With photography and photographic

processes becoming increasingly

important in the business and indus-

try of tomorrow, there are new and

EASTMAN KODAK COMPANY
Rochester 4, N.Y.

challenging opportunities at Kodak
in research, engineering, electronics,

design, production and sales.

* * *

If you are looking for such
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AIRCRAFT WARNING . . .

( (jontiniied from Page 2H)

:lean photo cells, because dust can cause

alarm in some cases.

In the short history of aviation, air

'o air refueling: has assumed an import-

ant position. During the 1920's and

SO's, many endurance flights were ini-

dertaken to prove the durability of the

lirplane and the pilot. To carry out

these endurance flights, methods had to

be devised to refuel the airplane in

flight. In some of these flisjhts, fuel

'.vas snatched from automobiles speed-

inn; down the runway; hauled up in

•:ans to the airplane above and poured

'nto the tank. Later they refueled

through a dangling hose from an air-

plane above. It was a dangerous and

tirmg process.

During the second world war, ami

with the advent of the jet type aircraft

and their high rate of fuel consumption,

air to air refueling has become more
nnd more im.portant. For a iet to take

off with maximum pay load or bomb
'oad and still get maximum range, it

s necessary that it be refueled in

fliirht. As an example, it takes a B-47,

600 gallons of fuel to w-arm up and
taxi into take off posit'on. You ha\e

read of non-stop flights around the

world. This was accomplished by air

to air refueling at several points around

the world. Later headlines tell of large

iet bombers and jet interceptors flying

two or three times their normal range

by air to air refueling.

Two methods of connecting the tank-

er to the receiver were developed, and
•ire still in use; the probe and the fly-

ing boom. The British were instru-

n^ental in the development of the probe.

B\- this method a hollow probe is dan-

gled behind the tanker; the receiver air-

plane is actually flown into the probe so

that the probe spears the receiver. The
flying boom is used by the USAF. It is

a telescoping boom extending from the

tanker. Its position, within limits, is

controlled by the boom operator by the

use of <~ontrollable fins called rudava-

tors. When the tanker and the receiver

ar? in proper position, the boom opera-

tor literally flies the boom into position

and then extends it into the refueling

receptacle.

At this time an air to air refuel'ng

schematic will be explained. Now that

the plane is refueled it can fly to the

destination with an atomic payload.

The target is approached ; the word
comes to open the bomb bay doors.

When the doors are opened a green

light goes on indicating a safe condi-

tion. It would be a mistake to drop an

atomic bomb through the doors, how-
ever, warning and co:Urol circuits pre-

vent this.

Landing

As an approach to the tield is

it would be a good feeling to kno

the landing gear is down and

retarded, a warning is received

matically from the landing gear

ing system.

If the hydraulic system is not

tioning, the gear can be cranked

in some cases. Sometimes wl

landings are attempted. Pilot e

is another alternative. As the pilo

down he might remember that 1

got to test the light, and thi

thing wrong was a burned out

The final system of interest

anti-skid system. Since there is m
back of feel when the wheels ar

ding, there is the possibility of

skidding and eventual blow out.

the bicycle landing gears, made
sar\ by the thin wing design or

aircraft, it is impossible to detect

condition. Because of this reason,

others, the anti-skid system w
ve'oped. It has been proven by te

the greatest breaking power is
j

fore a skid occurs. The tires h

and the Coefficient of frictioi

down .1 in 30 dehees F. Anoth<
cept is that as the rubber con'

the tire, it forms little balls an

as a series of rollers. The anti-sk

tern provides a pumping effect, n

sible by human reaction, because

reaction time to release the bral

ceeds the duration of the incipien

This system has shown a marl
duction of about 30 percent less 1

distance. As the brakes are first ;

lower pressure is used and as the

of the wheel decreases a highei

sure is given by means of a p
modulator.

A runway test on a wet ru nw;
performed with the following re

First a landing was made w
airplane equipped with the ar

system, the airplane being 12 {

over weight for landing. Brakes

applied at 1200 psi, and a landing

of 80 to 85 knots. The landing d

was 1200 yards. The tires h

marks on them. In an identica

v.'ith the same load conditions,

difficulty was encountered witho

system. It took 1600 yards to st(

ing a breaking chute. The landing

was 70 knots, still two tires \\-ere

and the six remaining were da

beyond repair. In conclusion it <

said that in general, this syste

creases a 2000 yard runway b

yards.

In conclusion, engineers have
keeping our aircraft up with saff

vices of all conceivable shape
forms. New devices are conceived

day. But with the too numero
incidences every year, it is obvic

ultmiate goal has not been reach
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Technician preparing for motion-jiii turc studies of a model

in the testing tank at Stevens Institute of Technology.

-you'll find Photography at Work with you

The engineer designing and con-

structing vessels finds photography

one of his valuable tools. Motion-

picture studies of models in tanks

help in hull design. Electron micro-

scope plates contribute to the proper

metallurgy for propellers and other

parts. And radiography checks

welded seams of hull plate and
piping as well as heavy castings for

internal imperfections.

The same is true in virtually every

field of engineering effort you may
pursue. Whether in research, pro-

duction, sales or administration, the

use of photography will work with

you to simplify work and routine,

to save time and costs.

CAREERS WITH KODAK

With photography and photographic

processes becoming increasingly

important in the business and indus-

trv of tomorrow, there are new and

EASTMAN KODAK COMPANY
Rochester 4, N.Y.

challenging opportunities at Kodak
in research, engineering, electronics,

design, production and sales.

* * *

If you are looking for such an

interesting opportunity, write for

information about careers with

Kodak. Address: Business and

Technical Personnel



One of o series

Interview with General Electric's Dr. J. H. Hollomon

Manager—General Engineering laboratory

0. Dr. Hollomon, what characterizes

the new needs and wants of society?

A. There are four significant changes
in recent times that characterize these

needs and wants.

1. The increases in the number of

people who live in cities: the accom-

panying need is for adequate control

of air pollution, elimination of trans-

portation bottlenecks, slum clearance,

and adequate water resources.

2. The shift in our economy from agri-

culture and manufacturing to "serv-

ices": today less than half our working
population produces the food and goods
for the remainder. Education, health.

and recreation are new needs. They
require a new information technology
to eliminate the drudgery of routine

mental tasks as our electrical tech-

nology eliminated routine physical

drudgery.

.3. The continued need for national

defense and for arms reduction: the

majority of our technical resources

is concerned with research and devel-

opment for military purposes. But
increasingly, we must look to new tech-

nical means for detection and control.

4. The arising expectations of the peo-

ples of the newly develojiing nations:

here the "haves'" of our society must
provide the industry and the tools for the

"have-nots" of the new countries if they

are to share the advantages of mod-
ern technology. It is now clearly recog-

nized by all that Western technology is

capable of furnishing the material

goods of modern life to the billions

of people of the world rather than

only to the millions in the West.

We see in these new wants, prospects

for General Electric's future growth
and contribution.

Q. Could you give us some examples?

A. We are investigating techniques for

the control and measurement of air and
water pollution which will be appli-

cable not only to cities, but to individual

households. We have developed, for

Society HasNew Needs
and NA/ants— Plan Your
Career Accordingly
DR. HOLLOMON is responsible for General Electric's cen:ralized, advanced engineering

activities. He is also on adjunct professor of metallurgy at RPI, serves in advisory posts

for four universities, ond is a member of the Technical Assistance panel of President

Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor-

tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions.

example, new methods of purifying

salt water and specific techniques for

determining impurities in polluted air.

General Electric is increasing its inter-

national business by furnishing power
generating and transportation equip-

ment for Africa. South America, and
Southern Asia.

We are looking for other products

that would be helpful to these areas to

develop their economy and to improve

their way of life. We can develop new
information systems, new ways of stor-

ing and retrieving information, or

handling it in computers. We can

design new devices that do some of the

thinking functions of men, that will

make education more effective and per-

haps contribute substantially to reducing

the cost of medical treatment. We can
design new devices for more efficient

"paper handling" in the service

industries.

Q. If I want to be a part of this new
activity, how should I plan my career?

A. First of all, recognize that the

meeting of needs and wants of society

with products and services is most
important and satisfying work. Today
this activity requires not only knowl-
edge of science and technology but
also of economics, sociology and the

best of the past as learned from the
liberal arts. To do the engineering
involved requires, at least for young
men. the most varied experience possi-

ble. This means working at a number
of different jobs involving different

science and technology and different

products. This kind of experience for

engineers is one of the best means of

learning how to conceive and design
—how to be able to meet the changing
requirements of the times.

GENERAL

For scientists, look to those new fields

in biology, biophysics, information, and
power generation that afford the most
challenge in understanding the world
in which we live.

But above all else, the science explo-

sion of the last several decades means
that the tools you will use as an engi-

neer or as a scientist and the knowledge
involved will change during your life-

time. Thus, you must be in a position

to continue your education, either on
your own or in courses at universities

or in special courses sponsored by
the company for which you work.

Q. Does General Electric offer these

advantages to a young scientist or

engineer?

A. General Electric is a large diver-

sified company in which young men
have the opportunity of working on a

variety of problems with experienced

people at the forefront of science and
technology. There are a number of

laboratories where research and ad-

vanced development is and has been
traditional. The Company offers incen-

tives for graduate studies, as well as

a number of educational programs
with expert and experienced teachers.

Talk to your placement officers and
members of your faculty. I hope you
will plan to meet our representative
when he visits the campus.

A recent address
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This mark tells you a product is made of modern, dependable Steel.

How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit—that's absolute zero, the

point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out.

Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this

extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of

their strength and toughness at -50° or below; steels like USS "T-1" Constructional Alloy Steel, Tri-Ten High Strength Steel,

and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the -443° Fahrenheit is

Stainless Steel! No other material could do the job as well. Look around. You'll see steel in a lot of places— getting

ready for the future. For information about the many career opportunities, including financial analysis or sales,

write U. S. Steel Personnel Division, Room 6085, 525 William Penn

Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer.

USS, "T-1" and Tri-Ten are registered trademarks. ^J3S) United States Steel



Things we know about tomorrow

Wi^^

FRESH WATER FROM THE SEA

r
"// wc ran develop Iptr-cost

means of /;/(iif;(iig water to thirsti/

lands and people of the world,

we shall bring a boon to mankind

that is even more meaninfifu!

than the eonijuefit of outer

spaec . . ."—U. S. Senate Report.

Ill the ck'seit sheikdom of Ku-

\v;iit, a Westinghouse plant is

now cxtiaeting nearly 17 million

gallons of fresh water every week

from the extra-saltv Persian Gnif

.

hi San Diego, another Westing-

house plant will soon he prodne-

ing drinking water tioni Paeifie

Oeean water—seven million gal-

lons a week.

Westinghouse seientists huesee

"water factories" like these going

up in seaeoast cities all o\er the

world. For peoples who never

liad enough water, a new kind of

al)iindant life will l>e ereatiil.

This is just one ol the exciting

things going on at W'l'Stinghouse.

To learn more about a career with

Westinghouse, an e(|nal-oppor-

tnnity company, see tlic Westing-

house representati\ (• \sli(ii he

visits your campus Ol \\ I lie; I,. 11.

Noggle, Westinghouse I'.duia-

lional Department, Aiclmon' at

Brinton Road, Pittsburgh 21, Pa.

You can be sine . . . if il s

Westinghouse

p^^i^

^^
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Build with the carefree beauty of stainless steel

Mandsome appliances and gleaming counter tops that stay

bright and are so easy to wipe clean . . . even the kitchen sink be-

comes a thing of beauty when it is made of shining stainless steel

— the useful metal that was developed after years of research.

Whether you're building or remodeling, stainless steel gives

a lifetime of value . . . saves many dollars in upkeep. You can

now have gutters and downspouts that are almost indestructible

because they won't rust or rot. And the strength of stainless

makes possible door and window screening so fine you hardly

know it's there.

The secret of stainless steel lies in chromium—one of many
indispensable alloying metals developed by Union Carbide. They
are typical of the hundreds of basic materials created through

research by the people of Union Carbide in metals, as well as

carbons, chemicals, gases, plastics and nuclear energy.

See the "Atomic Energy in Action'^ Exhibit at the new Union Carbtde Buildinfi in New York

fRii: Find out hoivstainless steel

enhances the value of your home.
Write for "Carefree Living with

Stainless Steel" Booklet T-60.
Union Carbide Corporation,
2 70 Pari; A ven ue. New York 1 7,

N. Y. In Canada, Union Carbide
Canada Limited, Toronto.

...a hand
in things to come
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Did You Know That Malleable Castings Can Be
Stamped, Rolled, Punched, Spun?

Many people are unaware that castings can be

finished by any method except cutting or grinding.

But the ductUity of Malleable iron castings permits

use of a wide variety of high-speed forming tech-

niques that can eliminate operations, cut finished

costs or even lead to new designs. These examples

illustrate the versatility you get only with ferritic

and pearlitic Malleable castings. For a fuller

understanding of how Malleable can help you,

call any producer that displays this symbol —

Free Folder describing these techniques is available

for your use. Just ask any member of the Malleable

Castings Council for Data Unit No. 116, or write to

Malleable Castings Council, Union Commerce Building,

Cleveland 14, Ohio.

M e M B E t?

MALLEABLE
S T

I N G S O U N'

Hot Form It Hot coining thLs Malleable trans-

mission part reduies finished i'o.st . . . eliminates

three cutting operations required by the previ-

ously used steel part.

Roll It — Oil grooves in lawnmower crankshafts

and splines in compressor crankshafts are just two
of many places where rolling proves more eco-

nomioal than machining.

K abl

Punch It — Holes with diameters greater than the
thickness of the rac:tal can be punched in MaEe-
able. Two round holes and a square hole are

punched simultaneously in ttvis idler arm

Spin It Malleahles ductility permits the sleeve

and end disc in this ball joint to be held in place

by s|)imiing the Malleable housing into a strong,

permanent flange.
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Automation through communications

works wonders in moving
mountains of paper work

Today, completely new concepts in communications are

helping business and industry to achieve undreamed-of

efficiency. Vast volumes of day-to-day correspondence

and data can be sent over high-speed electronic systems

linking far-flung centers into tightly synchronized

operations.

As a leading specialist in microwave and carrier systems,

Lenkurt Electric is working wonders today in closing

the "communications gap" with these modern vehicles

of mass data transportation.

For instance, a single system can carry all communica-

tions simultaneously—telephone, teletype, \ideo, busi-

ness data—even supervisory and control instructions.

.\nd they are received at distant points the inomeiit

they are sent.

Lenkurt Electric is working in close alliance with the

telephone industry, railroads, pipeline companies and

electric utilities to reiluce operating costs and step up

efficiency with microwave and carrier communications.

Lenkurt Electric Co., Inc., San Carlos, California.

• • •

Engineering Graduates with inquiring minds and a

sense for the future will find interesting opportunities

for achievement at Lenkurt Electric.

Specialists in VIDEO, VOICE and DATA TRANSMISSION

lEMURT El£CTR/C
GENERAL TELEPHONE ^ELECTRONICS [^
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NOSTRAE VIRES IN DIVERSITATE POSITAE SUNT
Freely translated—"Variety is our forte". And for over

25,000 Phillips employees this variety adds extra spice

to the job of earning a living and building a career.

Hardly a day goes by without new and significant

events—important research discoveries in the labs, new
oil and gas fields, new plants, additional marketing

areas . . . and, of course, personal promotions to meet

the demands of company growth.

Because of its diversification, Phillips is, financially

speaking, often compared to a mutual investment fund.

It is strongly engaged in three basic industries—oil,

natural gas, and chemicals. Products and services from

these industries are used by nearly every other industry

as well as by the consuming public. This broad partici-

pation gives Phillips unusual stability.

Phillips leads the petroleum industry as a (1) pro-

ducer of natural gas liquids, most versatile of hydrocar-

bons, (2) seller of natural gas, (3) producer-marketer

of liquefied petroleum gas, (4) manufacturer of nitro-

gen fertilizers, (5) supplier of raw materials to the rub-

ber industry, and (6) in atomic energy activities.

Phillips is also a major supplier of plastics and raw and

intermediate materials for plastics, of carbon black,

synthetic fiber ingredients, and many specialty chem-

icals. The company is among the leading oil companies

in research, patents, and chemicals production.

Growth, stability, and diversification are significant

aspects of Phillips Petroleum Company.

PHILLIPS PETROLEUM COMPANY
Phillips Chemical Company, A Subsidiary

Bartlesville, Oklahoma
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Raytheon offers

Graduate study

opportunities

Raytheon offers

current openings in:

RADAR

INFRARED

MISSILE SYSTEMS

COMMUNICATIONS & DATA PROCESSING

MICROWAVE ELECTRONICS

SOLID STATE

SONAR

ELECTRON TUBE TECHNOLOGY

at Harvard

and M.I.T.

As the major horizons in electronics

are explored and extended, Ray-
theon offers an increasing number
of challenging projects for scientists

and engineers. In order to accom-
modate this heavy investment in

research and development, Ray-
theon is committed as never before

to comprehensive programs for

developing its technical staff. The
new Advanced Study Program is

one of these.

This program is available to a

selected group of outstanding scien-

tists and engineers. It enables pres-

ent and prospective Raytheon staff

members, who are accepted for

graduate study at Harvard and
M.I.T., to pursue at Raytheon's

expense part-time study toward a

master's and or doctor's degree in

electrical engineering, physics or

applied mathematics. You too may
be able to qualify for the Advanced
Study Program.

For detailed information, visit your
placement director, obtain the bro-

chure, "Raytheon's Advanced Study

Program," and arrange an on-

campus interview. Or you may
write directly to Mr. G. C. Clifford,

Coordinator of College Relations,

Raytheon Company, Gore Bldg.,

Watertown, Massachusetts.

An Equal Opportunity Employer
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From The Editor's Desk

Engineers and Politics

It seems in the highly idealistic atmosphere often surrounding a univer-

sity, firm thoughts and actions should result. The supposed intellectual leaders,

both in the student body and faculty should be a bulwark representing a solid

block supporting American ideals. This unfortunately is not the case. Look about

the campus. See who speaks for the students in subjects as serious as poli-

tics. It is often some seedy-looking, sneaker clad, predictably unkempt per-

sonage defiling any firm stand against spreading communism, accusing the

U. S. of forcing the reds into their filthy contamination of the world's atmosphere,

defending that bearded idiot 90 miles off Key West, laughing at the current

interest in civil defense against possible (very possible) red aggression. Where

is their opposition? Who will confront these "Americans" who have read Marx

but never have looked at what Jefferson, Adams, Lincoln or wise old Ben had to

say. Certainly someone out there still believes in the ideals which have made

America so strong, yet so naive; fierce when necessary, but too often good-

natured; independent, yef so sensitive to world opinion.

Can v/e afford to hove to hove forty years of Russian deceit, forty years

of Communist duplicity, forty years of lies, and back-stabbing defended? Can we

let this go unchallenged? Can we watch Communist imperialists change history

from day to day and not become angered? Can we compromise ideals which

place the individual above the state, v/hich recognize a basic human dignity,

which guarantee inalienable rights of life, liberty and the pursuit of happiness?

Do you think this is becoming maudlin? Are you asking yourself what this has

to do v/ith engineering? Or, w/hy even bring it up?

You, an engineer, mathematician, or scientist, may be the key to America's

continued greatness. Obviously the technically orientated person will help to

defend his country. It is natural to him. He is part of a driving, dynamic economy

and expanding technology. But what else is he? He is an objective thinker. He

can't be fooled by promises of Utopian bliss. He is not satisfied with just feeding

his stomach. Here is a man who is capable of the solution of many trying prob-

lems. Put this to use. It is time for engineers and scientists to take a more active

part in politics on all levels. Read the works of our forefathers. Then read Marx

and Lenin and Mao Tse-tung and see what these despots have proposed for us.

Get angry. Let's hear your voice.

—S. H. Alfman
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Satellite Communication

By Wally Borowsky, EE '62

Several tiiousand years ago a man

of superior Intelligence for the "cave

man" era was sitting in his favorite cave

trying to pass the time. In the process

of "thinking" he pounded on a hollow-

log, as thousands of other men of his

time had done. Suddenly he realized

that this sound could be a signal, and

sound communication was born.

In a similar situation we find another

caveman looking at a fire of another

cave some distance away. But to him
it was not only a fire—it also repre-

sented a signal. This brought about

communication via line of sight.

As ages passed, the science of commu-
nication advanced very slowly, and as

far as the distance of commiuiication

was concerned, man was still limited to

the line of sight or the range of sound.

Then the IQth century came, and

with it distance diminished. In 1844 the

telegraph was invented, followed bv the

telephone in 1876 and radio in 1900.

Radio finally set the stage for world-

wide communications. By 1915 the Bell

Telephone System had a continental

hook up from Hawaii to Paris and
Washington. In 1927 commercial trans-

atlantic radio telephone service was of-

fered by Bell and 11,000 calls were
made during the first year of the

service.

Radio communications, since they are

so much affected by electrical and iono-

spheric storms, were undependable. This
brought about the idea of a cable, that

was to lie on the bottom of the ocean,

to give more dependability. Since the

distance to be covered was so enormous,

the losses that would occur in the line

would make such length impossible.

Small repeaters would have to be spaced

equidistantly that would amplify the

signals sufficiently so that the messages

could be distinguishable from random
noise. These repeaters would have to

have a life of approximately 20 years or

more in order for the project to be

economical.

By 1956 these repeaters had been de-

Fig. 1. Echo satellite, 100 feet in di

half OS thick as the cellophane on a
num to provide high reflectivity, the

an orbiting radio reflector.

veloped and a cable linking America to

Great Britain was built. In 1957, due
to the improved quality of the commu-
nication and the increase is additional

circuits, the transcontinental traffic of

telephone calls increased to a quarter of

a million. Soon the cables linking the

U. S. with Alaska, Hawaii, Puerto Rico

and continental Europe were completed.

In 1960 the total of overseas calls

reached four million.

Modern high speed computers and
other business machines are now doing

more and more "talking" to each other
;

some even transcontinentally. The in-

crease in this type of traffic, plus inter-

continental T.V. will crowd out most
of the present supply of circuits and
frequencies that are available. Many of

the modern systems require a wide band-

width in order to transmit all of the

complex information necessary for satis-

ameter, is made of plastic film about
cigoretfe package. Coated with alumi-

scriellite is inflated in space to provide

factory results. A mere addition of

cable will not fulfill all of these re-

quirements—commimications must push

to space

!

On August 12 of 1960, a new system

of communications was born—the Echo
I satellite. Satellite microwave systems

can provide the additional overseas

communications service that is needed.

They can provide the necessary circuits

for the transmission of high speed data

and television signals.

An Echo satellite is a tower in the

sk\'. If an actual tower were to be

built in the middle of the Atlantic

ocean to relay messages from America
across to Europe it would have to be

475 miles high. The necessity for such

a high tower stems from the fact that

microwaves, being of such high fre-

quency, do not follow the curvature of

the earth, but travel in a straight line.
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TIk- satfllite thercfoic )'ii()\ ides this sjic-

cial tower.

I p to now, only p,-issi\e satellites

have hceii orhited, but plans tor the fu-

ture indicate that active satelites wouKi

be required. An active satellite amplifies

the signal it recei\ es and transmits it

again, while a passive one nierelv' re-

flects the signal. An advantage can

clearly be seen if the active system is

used since \ei\' powerful transmitters

and extremely costh and sensitive re-

ceiving gear must now be used. The
active satellite also offers more circuits.

The proposed system of satellites for

communication has two alternatives.

The first is to have high altitude satel-

lites that are synchronous. This means

that the satellite would remain in a

fixed position relative to the earth at an

altitude of 22,000 miles. This requires

exact launching and timing. The other

alternative is to use an altitude of 7,001)

miles, placing about 2T-.'i() satellites be-

tween the inner and outer V^an Allen

radiation belt. No drift in the lower

altitudes can be allowed, but their posi-

tion with respect to the earth is not

critical at all.

The satellite itself, at least Echo I,

was constructed of an envelope of film

Yi of one thousandth of an inch thick

on which aluminum had been vaporized.

This gives it reflective properties. The
Echo II satellite, scheduled for launch-

ing in 1*)62, will have a different type

of construction. This type will be more
rigid than the one of Echo I. It will be

able to be placed into a canister 41

inches wide, and will expand to a dia-

meter of 135 feet, 35 feet more than

Echo I.

The chief differences between Echo 1

and II will be their size and the con-

struction of their skins. The Echo II

will be a sphere of laminated aluminum
foil, one on each side of the plastic my-
lar film. The total thickness is approxi-

mately Yi of a lOOOth of an inch thick.

Mr. William J. O'Sullivan, a scientist

at Langley Research center, Hampton,
Va., obtained patent No. 2,996,212 for

his idea of a more rigid sphere. He be-

lieves that the stiffer skin of the Echo
II will permit it to retain its shape for

at least 10 years. This is probably long-

er than the proposed polar orbit will

allow it to stay up.

Project Echo, as it is now called by

Bell scientists, with a justifiable sense

of accomplishment, can point the way
to better communications. Examples of

the possibilities can be shown by the

picture that was transmitted coast to

coast vio Echo I (see figure 2). This
has proven that an aluminized sphere

of mylar, or the more rigid wafer t\pe

Echo II proposal, can be used effectively

for microwave communication circuits.

The overall arrangement for Project

Fig. 2. Picture bounced off Echo: Members of the Federal Communications
Commission are shown he.-e v/ith T. Keith Glennan, Administrator of the

National Aeronautics and Space Administration, in photo transmitted via

NASA'S Echo I satellite. Picture was taken at Bell Telephone Laboratories.

The photo was transmitted by land-line to tlie U. S. Naval Research Labora-

tory at Stump Neck, Md., and then bounced off the Echo satellite back to

Holmdel. Horn antenna shown in the background was used to receive the

picture.

Echo comnuinications consists of radio

transmitting and receiving equipment

and satellite tracking equipment located

at Rell Laboratories in Holmdel, New-

Jersey, and at the Jet Propulsion Lab-

oratory (J PL) in (loldstone, Califor-

nia. Also participating in many of Proj-

ect Echo's tests have been the Naval

Research Laboratory (NRL), with a

station in Stump Neck, Maryland, the

(General Electric Re.search Laboratories

in Schnectady, N. Y. and a number of

organizations overseas.

The Echo satellite is inflated in an

ingenious manner. A powder is placed

inside the envelope of the balloon. The
heat from the sun causes the powder to

expel gases, which in turn, inflate the

balloon. Echo I was placed into orbit

by a Thor-Delta missile. The orbit was

an almost circular one, 1,000 miles

above the earth with an inclination of

about 47 degrees to the equator. This

particular orbit provided the laboratory

site with mutual visibility of approxi-

mately 15 minutes and with JLP, ap-

proximately 25 nunutes. The slant

range between Holmdel anil the balloon

\aried between 3,000 and 1,000 miles.

A 60 foot paraboloid antenna at Hell

Laboratories and an 85 foot paraboloid

at J PL provided an east-west chamiel,

via satellite, on a frequency of 960.0 5

mc. Another 85 foot dish anteruia at

J PL provided an west-east channel on

2390 mc to a specially constructed horn

reflector at Holmdel. At Holmdel, a

10 KW transmitter provides an output

for two signals. The communications

signal is centered at 960.05 mc, while

the tracking frequency of 961.05 is used

by the tracking radar. Normally the

communication signal is 7.5 kw and the

tracking signal is at 2.5 kw.

The 60 foot parabolic anteiuial at

Hell Laboratories can be positioned ac-

curately to ± 0.05 degrees mph wind

at angular rates more than adequate for

satellite tracking. The special horn re-

flector antenna at Hell Laboratories is

used for 2390 mc. signals because of its

demonstrated low noise properties. The
receiving system for the low reflector

contains two maser amplifiers, one for

each component of polarization of the

incoming signal. Hoth of these are im-

mersed in liquid Helium in the field of

a single magnet. Should one or both of

the maser amplifiers fail, dual 2390 mc.

parametric amplifiers can be switched

into the system in a uuitter of minutes.

In the control room of the antenna, sev-

eral other receivers and recording equip-

ment is located, including FM feedback

demodulators, a four channel recorder,

a frequency monitor and audio record-

ing and distribution equipment.

A number of different methods are

used for the tracking of the satellite.

Primarily, the entire tracking system is

slaved to a teletypewriter tape contain-

ing predicted values of the angles at

which to "look" for the satellite. The
tape was punched from the calculations

baseil on the observation of the orbits

made at (loddard Space Flight Center,

(jreenbelt, Maryland and from the ob-

servations obtained from the Miiu'-

Track network, a series of radio receiv-

itig stations, distributed around the

globe.

Any diviations were corrected for by

the information obtained from optics.

radar, or the radio signal. A l)igital-to-

.'\nalog Converter, D-AC, which con-

( ('.nnliniiid on I'lii/f 41)
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Computer Memory
GAP

by

Richard E. Sims

SMALL AMOUNT

OF NEON GAS

When a person sits down to do his

homework problems, he often enlists the

aid of paper and pencil to write out the

problem and to solve it. The figures on

the paper allow him to break down a

long, complicated problem into its basic

parts. He can then proceed to solve each

of the basic parts with relatively simple

operations. Each of the answers to the

basic parts are then combined into the

main problem, and (if he is fortunate)

he gets a final answer. Actually the pa-

per and figures serve as a short-term

memory and help keep things orderh in

his mind. A computer operates in much
the same fashion, but some very interest-

ing devices have been developed which
take the place of the paper and pencil.

Let's take a brief look at a few of the

devices a computer uses to make up its

"electronic scratch |iad" and memory
system.

In order to study memory a definition

of what memory is, and what it stores.

To "remember" is to keep d record of

something. But exactly ichat is recorded

poses a problem. When dealing with

"numbers," the symbols zero to nine

which comprise our number system are

immediately thought of. The reason ten

symbols were originally chosen was to

correspond to the number of fingers

(count them). But a binary computer
has only tivo fingers: "on" and "off."

So obviously a computer's number code

must be a two number affair which will

be referred to as zero and one. Instead

of having to worry about ten symbols,

the computer has only two to cope with.

To make the computer think in human
terms, a code, based on powers of two, is

established. This code can express any

ten numbers by combinations of zeros

and ones which are really ons and offs

to the computer. This makes things

rather simple, because all the computer
has to do is to store two conditions in

NEON BULB

Fig. 1. Neon bulb Memory matrix: A pulse sent through wires 2 and c will

light only the bulb at the 2c junction. Each possible combination of wire

pairs will light only one bulb.
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Its nu-moiy.

The dittereiit types of memories used

by a computer can be classified roughly

into three main categories: mechanical,

electrical, and magnetic.

The simplest type of mechanical

memory is a relay which can be locked

into the on or off positions. The dis-

advantage of relays are that they are

slow, and they require a large amount

of current to operate them. Some of the

earliest electrical t\pes of computers

used relays. They were slow, noisy, and

required a great deal of space.

A smaller, lighter, and more reliable

t\pe of mechanical memory is in the

form of punched cards and tape. Paper

cards about 33-4"x7j-4" or paper tape on

reels can hold a great deal of informa-

tion which can be handled quickly and

easily by office size equipment. The stor-

age of information is accomplished by

simply placing a hole or no hole at the

appropriate spot on the card or tape

which the machine reads as a one or

zero. The main thing that limits the use

of mechanical systems is their inhere'it

slowness. The next obvious choice might

then be electricity which can operate at

the speed of light.

One of the simplest types of electri-

cal memory is the electronic equivalent

of a relay which is the neon bulb. A
neon bulb is a simple little device which

is constructed like a flashlight bulb with-

out any filament, and a small amount

of neon gas is placed in the bidb. When
the voltage drop across the terminals

exceeds a certain critical value, the gas

ionizes and conducts electricity. Once
the bulb has been "fired," it will keep

conducting even if vre drop the voltage

on the terminals slightly. To make a

memory imit, the bulbs are placed in a

matrix of wires which have a bulb at

each junction (fig. 1). The voltage ap-

plied to the vertical and horizontal

wires is not quite enough to fire the

bulbs, but is enough to keep them lit

once they are fired. To store informa-

tion a pulse of voltage is sent along the

desired horizontal and vertical pair of

wires which fires only the bulb at the

junction of those particular wires. After

the pulse goes away, the bulb remains

lit because of the steady voltage on the

wires. This bulb can be checked at a

later date to see if it is on or ofi (one

or zero) by seeing if the corresponding

pair of wires is drawing current or not.

One major advantage here is that the

bulb can be "erased" at will by sending

a pulse of opposite polarity through the

corresponding pair of wires which will

effectively lower the voltage on the

bulb. The gas in the bulb will then re-

turn to its non-conducting state. The
speed of this system is limited by how
fast the bulb extinguishes. This is usu-

ally about one hundred-thousanth of a

second.
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Fig. 2a. To magnetize a core, current is passed through the appropriate pair

of wires. If the lines of flux produced by tlie currents in the wires are in the

same direction, the flux will be strong enough to magnetize the core in that

direction.

A more sophisticated and faster type

of menior\' device is called the stor-

age tube. It looks very much like a

television tube, except that it has mil-

lions of tiny capacitators deposited on

the face of what would be the television

screen. A beam from one of the tube's

two electron guns scans back and forth,

top to bottom in a regidar pattern across

the screen of capacitors. This beam

comes from the "write" electron gun

and places a charge or no charge (one

or zero) on each capacitor. A second

electron gun in the tube, called the

"rer.d" gun, can then be directed to go

to a particular row and column and .see

if the "bit" stored there is a one or a

zero. This system is very fast, but it

has the disadvantage that the charge on

each tiny capacitor has to be periodical-

1\ renewed by the "write" gun or else

the charge will leak awa\-. If the beam

is ever interrupted by a power failure,

the information on the tube is lost.

A newer version of this tube uses a

regular phosphor surface and bores tiny

holes in the phosphor with the beam

from the electron giui. These holes can

be read out to the computer or filled in

(erased) at will.

Still another electronic t\pe of mem-

ory is the "flip-flop." This is a device

which has two states which ma\- be used

as one and zero to the computer. The
flip-flop usually has two principle parts

which are two transistors, tubes, tunnel

diodes, or similar devices. The circint

is arranged so that when one part of the

flip-flop is on the other part is off. but

both are never on, nor both off. When
the flip-flop is used in a circuit the (irst

pulse sets the device so that one side is

conducting and the other not conduct-

ing. The flip-flop is now in the "one"

condition. The next pulse that comes

along will reverse the device so the con-

ducting side cuts off and the previously

non-conducting side conducts. This is

the "zero" state. Because they are usual-

ly relatively complex, flip-flops are used

only where short term memories are

needed to hold a number for a short

period of time while the comp\iter works

on some other part of the problem.

Magnetic memories are playing an in-

creasingly larger role in computers. 1 he

development of ferrite materials has led

to the ferrite-core memory system. Tiny
donur-shaped ferrites are placed in a

matrix similar to the neon-bulb matrix

except a donut is placed at each wire

crossing (fig. 2). The ferrite material

can he magnetized clockwise or counter-

clockwise depending on the direction of

the flow of current through the ap-

propriate pair of wires. To "read" the

core, a pulse of known direction is sent

through the wire. If the magnetic field

produced b\- the current in the wire is

in the same direction as the magnetiza-

tion of the core, no change takes place,

and the core is said to be zero. If the di-

rection is opposite, the core flips over to

the direction of magnetization of the

wire. When this happens the tiny niag-

nets which make up the ferrite quickly

change direction. The second wire

which is lying in the changing lines of

flux of the core acts as a miniature gen-

erator which produces an output pulse

that can be used for a "one." Recenth.

Hell Telephone Laboratories have found

that the\ can get almost the same effect

11



FERRITE CORES

DIRECTION OF MAGNETIZATION

PRODUCED BY CURRENT IN WIRE

Fig. 2b. Ferrite core memory matrix: To "read the cores in column 2, cu.rent is put through wire 2. This will not

affect the cores at 2c or 2b because the direction of magnetization of wire and cores is the same. The core at 2A
will flip its field to align with the field of the wire. As the core's field changes direction the field lines cut wire

A producing a pulse.

without the cores and using just wires!

The trick is to use high nickel alloy for

one of the wires so that it can be mag-

netized under certain conditions. The
wires have some tortion on them. Ap-
propriately it is called the "twistor"

memory system.

Probably the most popular type of

memory is the magnetic tape system.

This system is simply an overgrown tape

recorder with a high capacity and cap-

able of operating at high speeds. The
magnetic coating on the tape can be

magnetized in either one direction or

the other. Each condition can then be

used as a one or zero. Magnetic tape is

easily handled, stored, and permanent
unless deliberately erased. Tape is usu-

ally used as the input medium to a com-
puter to feed in the initial problem and

(Continued on Page 41)
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/ chose a career,

not a job!

"I found a satisfying job right from the beginning

—and more important, American Oil is diversi-

fied enough to offer varied opportunities for the

future."

Peter Vossos earned his Master of Science

degree at Iowa State, '58. As a physical chemist,

Pete's immediate project is studying funda-

mental properties of asphalts with the objective

of improving their performance in roofing and

industrial applications. About his 232 years at

American Oil, Pete adds, "This is a company
that's big enough and dynamic enough to be

doing important work, but not so mammoth
that you get lost in the crowd."

Many ambitious and talented young scientists

and engineers like Peter Vossos have found

challenging careers at American Oil. Their choice

could have special meaning to you. American Oil

offers a wide range of research opportunities for

graduate chemists, chemical engineers, mechani-

cal engineers, physicists, mathematicians and

metallurgists.

If you are interested in a career with the

Research and Development Department of

American Oil Company, write to: D. G. Schroeter,

American Oil Company, P. 0. Box 431, Whiting,

Indiana.

IN ADDITION TO FAR REACHING PROGRAMS INVOLVING FUELS,

LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS

ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN

SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:

New and unusual polymers and plastics • Organic ions under electron

impact • Radiation induced reactions • Physiochemical nature of

catalysts • Fuel cells • Novel separations by gas chromatography •

Application of computers to complex technical problems • Synthesis

and potential applications for aromatic acids • Combustion phenomena

• Solid propellants for use with missiles • Design and economics:

New uses for present products, new products, new processes • Cor-

rosion mechanisms • Development of new types of surface coatings.

STANDARD OIL
DIVISION OF AMERICAN OIL COMPANY

NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY (.INDIANA)
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SPACE
MEDICINE

By David L. Thomas

"The purely technical obstacles are

not the only ones that block the road

to the stars. There is also the problem
of the human factor that claims ever in-

creasinji attention from the plannei^s of

space flight. Any human being would
have to reckon with the drastic changes

in environment that he must be pre-

pared to meet in space."

So spoke Mr. Heinz Haber, a pione^'r

in space medicine, in 1954.

Space medicine is one of our newest
scientific fields, (^nly since the success-

ful launching of Russia's first Sputnik
has it been recognized as a major part

of the "man-in-space" program. Space
medicine is defined simply as the study

of the problems, both physical and men-
tal, which will face man as he travels

in space.

Some of the basic problems of space

medicine will be discussed in this paper.

They are picking the ideal man, launch-

ing, weightlessness, eating and sleeping,

waste disposal, cosmic radiation, psychol-

ogy, and re-entry.

The ideal space man will be at least

30 years old to insure mature judgment
and emotional stability, and must have
a maximum weight of 130 pounds. His
heart and lungs need not be exceptional,

for his cabin is pressurized. But a com-
pact body and a short, sturd\- neck will

help him withstand the tremendous
forces encountered at take-off. Most im-

portant physically, his digestive system

must not be upset by weightlessness.

The first big obstacle in the oath of

this ideal space man will be the launch-

ing itself. Before his space ship even gets

off the ground, he may be in trouble. If

the ship \ibrates too much on the

launching pad when the power is turned
on, his body fluids will coagulate. After
his vehicle begins to accelerate, the force

of gravity will make his body weight
several times its actual weight. How-
ever, experiments have shown that man
can take more than the amount of G's
he will get at take-off. At Holleman Air

Force Base in New Mexico, Col. John

Stapp made a crash stop in a rocket-sled

at h32 m.p.h. — faster than a .45 cal.

bullet. While making such a stop. Col.

Stapp weighed about 3 ]/2 tons and ex-

perienced forces of 40G's. This is about

six times greater than a space man
would undergo at take-off.

The next problem he will face will be

weightlessness. This eerie experience

grips the spaceman three or four min-
utes after take-off. Humans have three

orienting mechanisms: vision, the bal-

ancing apparatus in the inner ear, and
the ginesthetic sense which reports ten-

sion and pressure in the skin and mus-
cles. All except vision fail when the

gravity falls to zero. Major David Si-

mons, Chief of the Air Force Medical
Corps Space Biolog\' Branch, says that

a G-free man will doubtless experience

a nerve-racking dislocation that results

in space sickness, but he can probably

learn to cope with it. Tests show that

50 per cent really enjoy it.

The pull of positive G's can cause

blackouts because it drives the blood

from the head down into the body, a

fact well known to airmen. But nega-

tive G's cause problems with the deli-

cate nerve-sensory system centered in

the canals of the inner ear and in small

muscular pressure points located

throughout the body that tell man
whether he is level, falling, upside down
or accelerating. This delicate balancing

system is closely connected with the

nervous system. If disturbed, it can pro-

duce effects ranging from nausea to in-

capacitating shock. It is impossible to

create G-free conditions within the pull

of Earth's gravity, but military pilots

have found a way to get a partial sub-

gravity effect. By flying in a shallow,

outside loop, they get an effect of par-

tial gravity for periods of 15-20 seconds.

Air Force test pilot Charles Yeager re-

ported "serious disorientation in the

13th second of weightlessness." He got

the impression that he u'as spinning

around slowly in no particularly defined

direction. After 15 seconds he became

so lost in space that he had to pull out.

In 1952 a test flight of two mice

was made in an Aerobee rocket. Before

the flight, biologists removed the inner

ear sensory system of one of the mice,

left the other normal, and put each in a

compartment in a rotating, smoothly

walled drum with an irregularity that

afforded a possible foothold for each.

Cameras recorded the brief critical no-

gravity point: the desensitized mouse
clung to his perch, whereas the normal

animal clawed the air, suggesting dis-

orientation. Another experiment with

monkeys established the fact that the

weightless state itself produces no dis-

turbances of circulation in tenns of heart

rate or arterial and venous blood pres-

sures. This does not mean, however,

that the circulation might not be in-

volved secondarily due to emotional and

automatic reactions to weightlessness.

Generally, these experiments indicate

that a human who can see or touch

something to orient himself will be able

to fight down the warnings from a sen-

sory system gone haywire in weightless-

ness. Without any touch or sight refer-

ence, such as a man inside a free-float-

ing space ship, indications are that se-

vere disorientation can occur. Neverthe-

less, indications are that man can learn

to get used to sense of floating or fall-

ing, and master his reactions suflficiently

to avoid an attack of incapacitating

space sickness. Man must learn new re-

flexes—a fling of an arm to twist the

torso, instead of a pi\oting turn from

a solid footing, for example. Further-

more, a space man will get almost no

exercise without gravity to resist his

muscles, and this lack of exercise may
dull his reactions. Dr. C. \l. Brooks,

of the State University of New York,
says that weightlessness may put space

travelers to sleep. People possess an anti-
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gravity center in the brain which is con-

•itantly being bombarded with signals

from muscles. Xhis bombardment helps

keep us awake. But during weightless-

ness the bombardment is reduced and

may very well reduce the drive that

keeps man alert. Although weightless-

ness may tend to make man sleeps,

whether he will be able to sleep with-

out the familiar sensation of support

from below is another story.

Man in space must eat, just like his

<arth-boimd brothers. Food and water

stores amount to about 1.5 tons per year

per man, and Dr. Nello Pace of the

I niver>ity of California says a noniial

man, has a water turnover of five pounds

a day. This weight must be saved. A
round trip to Mars will require about

one year along a high energy trajectory

and over three years in a minimum en-

ergy space vehicle.

The water must be recycled to save

weight. It must be condensed from the

air inside the ship and extracted from

urine. Food cannot be recycled, and Dr.

Pace is not sure that preserved food

v.ill be satisfactory for a long trip. The
space ship may have to carry frozen food

lockers.

Dr. C. C. Clark of the Naval .Air

Development Center has proposed an

ecological cycle which provides an an-

swer to the problem of excess water

which is produced in the human body's

normal metabolic process. This accumu-
lation of excess water amounts to about

300 CCS per man per day. Dr. Clark's

theoretical system which turns every

atom of human waste to the nutrition

cycle is also considered feasible by the

Air Force. All of the organic processes

necessary for the closed cycle have been

synthesized or kept in operation in the

laboratory. One possible cycle would use

excess metabolic water to form carbo-

hydrates in the form of glucose water.

Another cycle would use solid residue

from urine for food for algae or another

biological culture performing the photo-

synthesis function and producing oxy-

gen for breathing. Dr. Clark presently

envisions the food product from such a

closed c\cle as being a glucose water
thickened to about the consistency of

Pablum by cellulose fiber, a paper thin-

ner than filter paper. The checks to

make sure poisonous waste material is

kept out of the final food product will

be made by X-ray defraction.

The weight of food required can be

lowered considerably by using algae, a

common green plant. Five pounds of

algae growing in a tank of sewage will

give off enough oxygen for one man's
needs. Purified and dried, this plant can

be made into food pills.

All the food consumed by the crew
must either be in the form of pills or

iuid contained in a plastic tube which
can be inserted in the mouth and the

food squeezed out under pressure. This

is necessary because of the weightless-

ness problem. In ordinary form, food

would float around the cabin, and water

would form small pellets which, like

mercury, remains suspended in the cabin

<lunng flight.

Another serious problem is that of

waste disposal. Once the ship is in space,

the crew will not be able to throw sew-

age out into space, according to Dr.

W'illiani T. Ingram, Nev/ \'ork Uni-

versity expert on sanitary engineering.

It cannot be burned since o.xygen is

needed for breathing, and it cannot be

stored because of the weight problem.

Ingram sees one way out which would
dispose of body waste and at the same
time would increase the limited re-

sources of a space ship. The waste could

be pumped into compartments on the

ship's side closest to the sun. There
they would evaporate into gases which

can be pumped to the sunless side of the

ship to freeze into chemical compo-
nents. Some of these might be used to

grow algae for food ; others, like alco-

hol, could be used to supplement the

small amount of fuel needed to keep a

rocket ship on its course.

A space cabin built by Dr. Hubertine

Strughold of the Air Force School of

Aviation Medicine at Randolph Air

Force Base, has incorporated several of

the abo\e ideas in its design. It is her-

metically sealed and supplies its own
oxygen, removes waste products by

chemical means, and recirculates body

moisture to cool the cabin and purifies

it for drinking water.

Cosmic rays encountered in space is

another problem to the spaceman. The
human body is adjusted to mild cosmic

ray bombardment at the Earth's surface,

thanks to the atmosphere and magnetic

fields around the Earth that screen out

and deflect the showers of particles. To
duplicate this protection in space, a 35

"

thick shield is needed, which is too much
weight for a practical space cruiser.

Even a sealed cabin is easily pierced b\

cosmic rays. However, Major David

Simons of the Air Force reports that

recent experiments have been reassur-

ing. Mice, guinea pigs, and monkeys

have been sent as high as 100,000 ft. in

24 hours in balloons. Their exposure to

cosmic rays did not seem to damage
them, although some grew gray hairs.

The cosmic ray kills body tissue cells,

but no part of an animal's body is seri-

ously harmed by the loss of a few cells,

(lenetic damage is another matter. If a

cosmic ray hits a reproducti\e cell, it

can cause the birth of an imperfect in-

dividual.

The most puzzling problem to be en-

countered is that of man's mental re-

action to space flight. The pilot's reac-

tion to his predicament may be inca-

pacitating. Speeding in a tiiu' cabin

through a void, he will be left by auto-

matic devices with little to do. Under
such appalling isolation, confinement,

and boredom, men become irritable, de-

pressed, unable to reason and incapable

of perfornu'ng their few but essential

tasks.

.Another fact that will no doubt serve

to confuse and irritate the pilot is that

his vision will be affected so that he will

not be able to see where he is going or

determine where he has been. Because
brightness as we know it depends on
the atmosphere, the sky above 75 miles

is black with an intensity beyond hu-
man experience. Radiance of the sun is

as blinding as the glare of a gigantic

searchlight. -Any object in the cabin

which sunlight hits will be painfully

bright, perhaps more than the eye can
bear. It may be necessary to shut off any
direct celestial observations and navigate

entirely by instruments.

Men confined in soundproof cubicles

at McCiill University and depriveii of

many incoming sensations of sound,

sight, and touch for 48 hours experi-

enced hallucinations. They had a 20
minute break every six hours, but after

30 hours they still saw "little" men
marching across the instrument panel

and chinning themselves on the dials.

Apparently, the brain needs, beyond its

concentration upon a task, a constant

impingement of background sensations

such as half-heard sound, muscle stir-

rings, and shifts of vision in order to

resist impairment. The main problem of

fatigue that overcomes the man in space

is not the traditional dragged out feel-

ing, but is more similar to the feeling

of lack of sleep or long concentration

on a monotonous job. This leads to bad

judgment, longer decision time, a de-

cline in alertness and vigilance, in-

crease variance of reliability, and degra-

dation of attitude and feelings.

Still another experiment in total iso-

lation conducted at the Wright .Air De-
velopment Center at Da\ton, Ohio, in-

dicates that it is very difficult for men
to endure this condition for more than

24 hours. The longest period of endur-

ance has been 44 hours, and experi-

ments show that there is a serious de-

gree of psychological hazard for humans
in this state of confinement.

A man going out into space will have

a variety of stimuli to help him combat
isolation problems. These include con-

stant communications with his base on

Earth, tasks involved in handling the

space vehicle, and the excitement of ex-

ploration. The tests showed that a man
isolated in a space cabin under a work-

ing schedule which keeps his mind oc-

cupied will not suffer the hallucinations

or other problems associated with bore-

dom and i.solation.

The last important problem is that of

( Coiiliniiid on Piu/c 41. Col. 2)
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The War Against Communism
By Rodney Jacobs

Coniniuiiist conquest of once free

countries has become almost common-
place in the period since the end of

World War II. More recently the

sphere of commvmist control has been

extended over Cuba and throughout the

jinigle kingdom of Laos, while commu-
nist influence is also increasing in Africa,

South America, and other parts of South

East Asia.

While the communists have con-

quered a good deal of territory once in

the free world, we have failed to wrest

any territory from them. ^-lany of the

reasons for the cor^iniunist conquests can

be traced to ;i lack of understanding of

the goals and appeals of communism
and to the lack of a sound foreign policy

to deal with communism.

The avowed aim of comnuuiism is

world conquest, by either peaceful

means or military conquest—vvhiche\cr

is more applicable. Every action of the

communist world is weighed with re-

spect to the idea of world conquest. We
have failed to realize that we are thus

in a deadly serious war with the com-

munist world. The outcome of this war
will determine the future of the free

world.

Our foreign policy has become ori-

ented to merely containing the com-

munists and reacting to whatever trou-

ble they may stir up. We have ceased

to be a nation that acts positively and

have become a nation which merely re-

acts defensively to world situations.

No boxer would step into the ring

and just try to block his opponent's

punches because he would have no hope

of winning the fight. Yet this is exactly

how the free world is reacting to the

communist menace.

We are therefore engaged in a war
in which we limit ourselves to fighting

defensively. A good defense can at best

contain the communists, but it offers us

no hope of winning the war for the sur-

vival of the free world.

Communism has a strong appeal

among the uneducated, poverty-ridden

masses of the world because it seems to

of^er these people a better life. In coun-

tries that have a high standard of living

and a well educated populace, commu-
nism has little appeal. To combat com-

munism we must therefore remove the

poverty that makes its doctrines attrac-

tive.

The free world in its foreign aid pro-

grams has too often become associated

with the exisiting governments, a good

man\' of whicii art- coriupr and unpoim-
lar with the general population. A good
deal of our aid has also been in the

form of military assistance. We have or-

ganized and paid the wages of large and
corrupt armies to support these govern-

ments and to keep them pro-western.

These armies have proved to be ineffec-

tive in stopping communist advances.

We haven't done enough to educate and

raise the standard of living of the

world's masses and thus remove the ap-

peal of communism. While the western

world has become associated with cor-

rupt government, the communists have

posed as the champions of the poverty-

ridden masses. The comnumists have

then been able to topple the existing

governments from within by dedicated,

well organized guerrilla action.

To combat the threat of communism
our whole foreign aid program should

be revised. Large scale military aid to

imderdeveloped countries should be

eliminated or confined to that necessary

to maintain domestic order.

A large scale program should be un-

dertaken to educate the illiterate masses

of the world, because only through edu-

cation can these people better their way
of life. The money saved from a cut in

military aid could probably finance such

a program. Our food surplus and our

tremendous agricultural potential should

be used to alleviate the food shortage

that exists in many countries of the

world. Finally we need a more expanded
program to raise the standard of living

of the world's masses with special em-
phasis on projects that produce immedi-

ate results.

While these programs would reduce

the appeal of communism, we still need

an offensive punch in the war against

communism. Here we should take a les-

son from the communists in the use of

small groups of well-trained agitators.

Small guerrilla units should be sent into

communist controlled lands in Asia to

organize the people against communism
and to cintinually harass the govern-

ment.

Strong support in the form of money
and arms should also be given to under-

ground units in the communists satellite

countries of Eastern Europe, and an at-

tempt should be made to cause a large

scale re\olution in these countries. Beset

by internal difficulties, the communist
countries would have less time and en-

ergy to devote to world conquest.
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WHO is at work on a satellite system for global telephone and TV transmission?

WHO provides the communications channels for America's missile defenses?

WHO is girdling the globe with communications for America's first man into space;

WHO tapped the sun for electric power by inventing the Solar Battery?

WHO used the moon for two-way conversations across the country?

WHO guided Tiros and Echo into accurate orbit?

WHO made your pocket radio possible by inventing the Transistor?

WHO maintains the world's largest, finest industrial research facilities?

WHO supplies the most and the best telephone service in the world?

WHO has the UNIVERSAL communications organization?

THERE'S ONLY ONE ANSWER TO ALL TEN QUESTIONS

Pioneering in outer space to improve communications on earth
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In days of yore, men feared not only their

mortal enemies, but tfie elements too. It was
the medieval armorer's task to protect his

chief against foemen, but weather-protection

was a more difficult matter. Thus many a

knight was spent in rusty armor.

Engineers and scientists at Ford Motor

Company, engaged in both pure and applied

research, are coping even today with the

problem of body protection (car bodies, that

is). Through greater understanding of the

chemistry of surfaces, they have developed
new paint primers and undercoatings, new
rustproofing methods, and special sealers

that guard entire car bodies against nature's

corrosive forces—all of which add armor-like

protection to Ford-built cars.

From other scientific inquiries will undoubt-

edly come new materials with protective

properties vastly superior to those of today.

This is anotiier example of Ford's leadership

through scientific research and engineering.

MOTOR COMPANY
The American Road, Dearborn, Michigan

PRODUCTS FOR THE AMERICAN ROAD • THE FARM <

INDUSTRY • AND THE AGE OF SPACE
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The Dean's Page . .

Computer Instruction at the

University of Illinois

By H. L. Wakeland

Throughout history man has contin-

ually been confronted with business

transactions and practical daily calcula-

tions. At first an accounting system may
probably have consisted of making

straight lines in the dirt or on stones.

Later, calculations may have consisted

of no more than taking small stones

from one jar and placing them in an-

other. In fact, the word calculate conies

from the Latin root "calc"—as used

in the Latin word calcis which meant
lime or limestone and was used in a

broader sense to mean stone or stones.

Historically, the first simple line

numerals were made, we think, by the

Egyptians about 3400 B.C. and we do

know that the Babylonians before

Christ's time conceived the idea of let-

ting the individual number symbols as-

sume different values according to their

position in the written number. The
Hindus in the third century B.C. were

using the Arabic numeral system, simi-

lar to our present system, and had con-

ceived the value and use of zero by 900

A.I). Simple arithmetic as we know it,

that is, addition, subtraction, multiplica-

tion and dipision, was not commonh
used until about 1200 A. 15. and calcu-

lus was developed and first used during

the 17th century.

Thus we can say that it took approx-

imately 5,000 years from the first known
use of numerals until the 17th century

to provide the fundamentals for the com-
mon mathematics in use today. Having
these fundamentals at their disposal, men
began to design and build mechanical

calculators in the 17th century, although

it was not until about 1900 that the

accuracy, simplicity and cost of mechan-
ical calculators were reasonable for

general business use.

The f u n d a m e ii t a 1 mathematical

theory for the design if automatic elec-

tronic computers (Boolean .Algebra)

was not developed, however, until the

middle of the 19th century by a self-

educated mathematician, (jeorge Boole

and it wasn't used until the early part

of the 20th century. In 1942 the first

automatic electronic computer was built

and was based on some of Boole's math-
ematical theories.

A comparison of these mathematical
achievements will illustrate the increas-

ingly rapid rate at which major theor-

ies and developments are being achieved.

Since 1942, and more specifically since

World War II, a mvriad of electronic

TABLE I

Undergraduate and Graduate Courses

Computer Engineering, Programing or Theory

Progroming and Applications

Mathematics 195

Mathematics 295

Mathematics 395

Mathematics 365

Mathematical Theory
Mathematics 3S7

Mathematics 397

Engineering and Design

Mathematics 2'>4 or

Electrical Engineering 294

Mathematics 394 or

Electrical Engineering 394

Mathematics 391 or

Electrical Engineering 391

Mathematics 392 or

Electrical Engineering 392

Electrical Engineering 388

Electrical Engineering 393

— Introduction to Automatic Digital

Conuiting

— Introd\ictio[i to the I se of Digital

Computers

— Advanced Computer Programing

— Digital Computer Methods for Stati.sti-

cal Data Processing

— Introduction to Numerical Analysis

— .Mathematical Theory of Data Process-

ing

— Introduction to the Theory of Digital

Machines

Logical Design of Automatic Digital

— Computer Circuits

Boolean .Algebra with Applications to

— Computer Circuits, I

Boolean Algebra with Applications to

— Computer Circuits. II

— Electronic Analogue Computers

— Digital Computer Electronics
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computers have been built b\ education-

al and industrial groups. Industrial

manufacturers have been so successful

in designing and marketing their ma-

chines that literally hundreds of com-

panies now have computer facilities for

use in administrative, operational, de-

velopment or research phases of their

business. Within the past ten years

there has developed a great need for

capable, trained personnel to operate,

program, design, develop and manufac-

ture automatic electronic computers.

Traditionally, engineers are con-

cerned with the design, development or

manufacture of machines and large

numbers of engineers, specifically me-

chanical and electrical engineers, have

been basically responsible for the pro-

duction of automatic electrical comput-

ers. However, the engineers are in a

position to profit by the productive ca-

pacity of automatic electronic computers

as much or more than any group. Great

amounts of time and effort can he saved

by engineers if routine, time-consuming

problems can be done on computers. In

addition, difficult problems heretofore

practically unsohable, due to time re-

quirements, can now be worked and

with greater accuracy.

The automatic electronic computer is

not the "big black box" that magically

emits the "right answer" as popularly

conceived by much of the public. Rather,

it is like any other mechanical or electri-

cal computer found on office desks to-

day—information must be placed into

it in an orderly manner—machine man-
ipulations must take place—and answers

must be called for before any magical

answers appear. In other words, you

must first inform the machine of the

facts and inform the machine as to op-

erations it is to make before any an-

swers are forthcoming. However, the

larger electronic computers are much

more complex and require those persons

associated with their operation to be

more highly framed.

Courses Offered

Realizing that evcr\' engineer needs

to be familiar with the operation and

capabilities of electronic computers, thv

College of Engineering has started off-

ering an experimental course in "Intro-

duction to Automatic Digital Com-
puters" for engineering sophomores. In

subsequent semesters, this course could

concei\ably be a requirement for all en-

gineering sophomores. The College of

Engineering has taught a variety of

coiu'ses in computer design, theory and

programing in the past, but none of the

previous courses had been specifically

for sophomores. In the future, junior

and senior engineering courses may re-

quire the use of some computer pro-

graming and problem soh-ing. It is anti-

cipated that the material presented and

techniques used in the sophomore course

would be exploited in both the students

upperclass education as well as in his

subsequent employment.

Specifically, the course is intended to

provide instruction in machine program-

ing and application. Hut before a stu-

lient can properly master programing

and application a few of the things he

must iHiderstand are the differences be-

tween types of computers, their capabil-

ities, problem formation, machine lan-

guages, numerical analysis and machine
properties. These, plus many other items,

are to be included in the course. Com-

puter programing is most often taught

on a two or three week short course

basis, but believing that a sound under-

standing was needed in this area, the

College of Engineering decided to offer

the course as a regularly scheduled three

semester hour course for one full semes-

ter. Determination of the success of this

experimental course will not be made
until the end of the fall semester, but it

is believed, that on the average, students

will have a sound foundation in com-
puter programing and application.

The College of Engineering has for

some time offered an excellent variety

of computer courses in engineering de-

sign, theory, programing and applica-

tions. In Table I is a listing of cotnputer

related comses which have been devel-

oped over the past ten years. Other
courses, such as Civil Engineering 391,

"Numerical and Computer Applications

in Civil Engineering," are also offered

but are usually specialized to fit a par-

ticular field.

The first automatic electronic com-
pLiter to be put into operation at the

University was the Illiac I in 1932. It

was the first computer solely owned and
built by a University. Since that time,

the University of Illinois has continued

to broaden and improve all phases of in-

struction of computer related courses

and research and is now considered to be

one of the leading schools in cotnputer

technology. As the instructional pro-

gram has grown, so have the laboratory

facilities which are considered to be ex-

cellent and extensive. In some cases, stu-

dents work on equipment representing a

half million dollar investment. A listing

of computer facilities on the University

of Illinois campus and their use is given

in Table II and indicates the machines

available to en'!:ineering students.

A listing of computers available at the University of Illinois and their use.

Type of

Miuhine Mdchine

International Business Machine 630 Digital

Illiac I (built by the I niversity of

Illinois) Digital

Illiac II ( under construction b\' the

University of Illinois) Digital

International Business Machine 1401 Digital

Control Data Corporation 1604 Digital

Network Analyzer (built by the

University of Illinois) Analogue
Donner (small unit) .'\nalogue

Electronic Associates 16-31R (2 units) Analogue
Packard-Bell 230 Digital

Heathkit Analogue
Heathkit Analogue
Heathkit Analogue
Heathkit .Analogue

Heathkit Analogue
Nordsieck (built by the University of

Illinois) .Analogue

Lrjiatinii

Digital Computer Laboratory

Digital Computer Laboratory

New Digital Computer Laboratory

(to be operational Dec. 1962)
Statistical Service LTnit, Illini Hall

Site to be selected (operational by

January 1962)
Electrical Engineering Building

Electrical Engineering Building

Electrical Engineering Building

Radio Transtnission Lab
Electrical Engineering Research Lab
Aeronautical Lab B.

Mechanical Engineering Building

Talbot Laboratory (Civil Engineering)

Talbot Laboratory (Theoretical and

Applied Mechanics)
Phvsics Laboratory

Type of Use

Instruction, Research,

Administration

Instruction, Research

Instruction, Research,

Administration

Research, Administration

Research

Instruction, Research,

Instruction

Instruction, Research

Research

Research

Instruction

Instruction

Research

Instruction, Research

Research
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Illiac II

By Gary Daymon, EE '63

Illiac II: This computer is being built under an atomic energy commission

contract in conjunction with the office of Novel Research to replace Illiac I,

the last digital computer built by the U. of I.

I n(ioulnc<ll\' fveryone on the Liii var-

sity ot Illinois Campus has ohs^'rvcd tho

new Dip'tal Computer I,ab(.ratory on
Romie Street east of the Men's Old
(gymnasium. This building is the center

of the largest digital computer projects

ever undertaken by the L'niversity of

Illinois. The computer is being built

under an Atomic Knergy Commission
contract in conjunction with the OfKce
of Naval Research. It is being called

Illiac II since the last digital computer
built by the I niversitv of Illinois, in

1952. was called Illiac' I.

There is no staiulardized criterion for

exaluating the value of computers;
theiefore, a comparison with world fa-

mous Illiac 1 has been adopted.

Perhaps of prime importance is the

relative speed of Illiac II. The nine-

year-old Illiac I has a multiply time of

701) LiSec, a memory cycle of 18 iiSec,

and a paper tape input speed of 250
characters per second. These speeds in

Illiac II will be increased to a multiply

time of 4 to <S uSec, a memory cycle of

l.S uSec and a paper tape input speed

of 1000 characters per second. These
rate increases by factors of 85-170, 10,

4 respectively clearly indicate the prog-

ress in input-output devices and mem-
ories has not kept pace with progress in

circuits for computer logic.

These figures represent an approxi-

irate total speed increase of 100 times

that of Illiac 1. In other words, at the

rate ot one number per second, it would
take a person ')5 centuries to count to

300 billion—the approxiniate value of

the national debt. It would take IM.\I

650, a digital comiiuter rented by the

I riiversity of Illinois, 10 years at con-

stant running. Similarly it would take

llli.ic I one year of continuous running.

\'er with Illiac 11 it would take only

tour days

!

This tre::u'ndi)us increase in speed is

accomplished by using highh reliable

transistor circuits (as compared to vac-

uum tubes) plus a \U'\v organization

which permits simultaneous use of the

separate units. The sni.iller components

NOVEMBER, 1961 21



The nine-year-old llliac I has a multiplied time of 700 uSec, a memory cycle of 18 uSec, and a paper tape input

speed of 250 characters per second. These speeds will be increased in llliac II to a multiply tir.ne of four to eight

uSec, a memory cycle of 1.8 uSec, and a paper tape input speed of 1,000 characters per second.

and new organization in llliac II will

result in a computer which will be four

to six times as complicated as llliac I,

more flexible, and of comparable size.

The three levels of large-scale mem-
ory system consists of two 4,096 word
core memories with a cycle time of 1.8

uSec capable of running simidtaneously,

backed up by a larger 65,536 work mag-

netic drum revolving at 3,600 RPM
which gives a random access time of

about 8.3 milli-sec. The third memory
level is provided by four 100 feet real

magnetic tape units with transfer

times of 100 uSec in blocks of 256

words.

Three controls ( Fig. 1 ) called Ad-

vanced Control, Arithmetic Control,

and Interplay, supervise the main act-

ivities of the computer. The Advanced
Control scans ahead of Arithmetic Con-

trol, preparing data for future instruc-

tions, and keeping Arithmetic Control

and the Core Memories busv and syn-

ch roiuzed.

Iiuiially input-output will be by

means of eight hole punched paper tape

with an input speed of 1,000 characters

per second, and an output speed of 120

characters per second. Ultimately up to

32 input-output and auxiliary storage

channels can run concurrently under

the supervision of Interplay Control.

The final goal is to add such equip-

ment as a line printer, oscilloscope in-

put-output, more magnetic tape units,

and possibly a magnetic disc memory,

and card readers and punches. Each

channel can service several low-speed

devices if neces.sary. For example one

channel could keep 10,000 electric type-

writers busy.

Those luiits already completed and

tested include the Arithmetic Unit,

Buffer Storage Unit and the 4,096

word Core Memory Storage Unit. Be-

tween September 1962 and February

1963 the Advanced and Arithmetic

Conrols should be completd. These con-

rols with paper tape input-output will

render the machine useful for many

types of problems. The Interplay Con-

trol and additional input-output and

auxiliary storage devices will be added

later increasing the machine's capa-

bilities.

Remote-Controlled Lamps

It now is possible to turn a light or

appliance off from any place in the house

with just a touch of the finger, Product

Engineering reveals. The system con-

sists of a control box into which the

lamp or appliance is plugged, plus pres-

sure-sensitive tape carrying a pair of

fine electrical wires. The box is plugged

into a wall outlet and the tape run

around the home as desired. A touch on

the wires will turn off the lamp or ap-

pliance.
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(VERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT
Almost even' scientifically trained man can find stimulating and rewarding career

opportunities within the broad spectrum of Pratt &: Whitney Aircraft activities.

From the solid foundation of 36 years as a world leader in flight propulsion

systems, P&WA development activities and research investigations today are far

ranging. In addition to continuing and concentrated development effort on air

breathing and rocket engines, new and exciting avenues are being explored in

every field of advanced aerospace, marine, and industrial power applications.

The reach of the future ahead is indicated by current programs. Presently,

Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in

inagiieiohxdnnlynamics . . . iliermionics and tliernio-eleclric conversions . . . hyper-

sonic propulsion . . . fuel cells and nuclear power.

To help move tomorrow closer to today, we continually seek ambitious young

ensineers and scientists. Your degree? It can be in: MECH.'\NICAL .AERO-

NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING
L PHYSICS CHEMISTRY METALLURGY CERAMICS MATHE-
MATICS ENGINEERING SCIENCE or APPLIED MECHANICS.

The field still broadens. The challenge grows greater. And a future of recognition

and advancement mav be here for you.

For further information regarding an engineering career at Pratt & Whitney

Aircraft, consult your college placement officer or write to Mr. R. P. Azinger,

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn.

PRATT & \A/HITNEY AIRCRAFT
Division of United Aircraft Corporation

COIMNECTICUT OPERATIOIMS East Hantord. Connecticut

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beacti County. Florida

All qualified applicants will receive consideration for employment without regard to race, creed, color

or national origin.



The nation has committed itself to accelerate greatly the development of space science and technology,

accepting as a national goal, the achievement of manned lunar landing and return before the end of

the decade. This space program will requirespending tymtiy billions of dollars during the next ten years.

l\ x\.Ox\ directs and implements the nation's research and development efforts in the exploration of space. The
accelerated national space program calls for the greatest single technological effort our country has thus far under-

taken. Manned space flight is the most challenging assignment ever given to mankind.

ilxxOxx has urgent need for large numbers of scientists and engineers in the fields of aerospace technology

who hold degrees in physical science, engineering, or other appropriate fields.

il xiOXV career opportunities are as unlimited as the scope of our organization. You can be sure to play an

important role in the United States' space effort when you join NASA.

XlXiOxX positions are available for those with degrees or experience in appropriate fields for work in one of

the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data Systems;

Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space
Sciences; Life Sciences; Project Management.

i^xXOxV invites you to address your inquiry to the Personnel Director of any of

the following NASA Centers: NASA Space Task Group, Hampton, Virginia; NASA
Goddard Space Flight Center, Greenbelt, Maryland; NASA Marshall Space Flight

Center, Huntsville, Alabama; NASA Ames Research Center, Mountain View, Califor-

nia; NASA Flight Research Center, Edwards, California; NASA Langley Research
Center, Hampton, Virginia; NASA Wallops Station, Wallops Island, Virginia; NASA
Lewis Research Center, Cleveland, Ohio.

Positions are filled in accordance with Aero-Space
Technology Announcement 252B.

All qualified applicants will receive consideration
for employment without regard to race, creed or
color, or national origin.
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Living

Concrete
By Bob Podlasek, CE '64

TTie newest addition to New York
City's family of unprecedented civil en-

gineering achievements is the Trans

World Airlines Tenninal Building now
under construction at Idlewild Airport.

Greeting the air travelers will be this

graceful white bird poised for flight.

The contemporary structure is being

built at a cost of S15.U00,(H)0 and is due

to be completed in the fall of 1961.

F"rom the ground the main structure

is a deceptively simple formation of

molded concrete. The huge one and one-

quarter acre roof is supported by just

four buttresses which flow into the lines

of the roof.

To the tourist, the Terminal Biuld-

ing is an awesome sight, but to the en-

gineer and contractor the structure is a

true test of ability and intelligence. The
forming of a one piece, one and one-

quarter acre, 5,000 ton concrete roof

with only four supporting buttresses was
a staggering problem. Keeping the

monolithic roof sections free of cracks,

shrinkage stresses and construction

joints presented problems never en-

countered before. After over two
months of study, analysis, and computa-
tion, a master plan which covered every

factor from forming to finishing and

fixed individual responsibility was com-

piled.

This convexed concrete roof required

.\200 tons of concrete, which varied in

thickness from eight inches at the peri-

meter to 49 inches at the centerplafe.

When construction began, the center-

plate and sculptured buttresses were

poured first, with the centerplate act-

ing as a bulkhead for the concrete of the

other sections. So necessary were timing

and co-ordination that men were given

numbers corresponding to their working

position. Telephones and walkie talkies

were used extensively to insure the per-

fection demanded. To prevent air spaces

and to get a perfect pour, around the

clock concrete operations were necessary.

Hanging plumbs served as a detec-

tion device which recorded shifts in the

forms. When a shift was detected, the

ground level observer radioed the cen-

tral control station so the next load of

concrete could be tlirected for placement

at a point that would compensate for the

form movement.

Each truckload of concrete was cus-

tom-blended according to the specifica-

tions radioed to the mixing station by

the superintendent of concrete who
worked at the pouring sight.

According to Master Builders, the

cement contractor, in designing the dif-

ferent concrete mixes, special considera-

tion hade to be given to four major fac-

tors : ( 1 ) it must have lowest possible

water content and low cement content

to minimize shrinkage; (2) there had

to be careful consideration of slump,

which had to be varied for different

areas of the shell ; ( 3 ) the setting time

had to be retarded sufficiently to assure

a completely monolithic structure for

each shell; (4) the setting time had to

be varied according to a precise prede-

termined schedule to permit an orderly

removal of the coiwiterforms or top

forms, to alloy finishing the surface of

the shell to the final architectural

contours.

Other mix design problems involved

the selecting of a coarse aggregate for

the nomial weight concrete of the but-

tresses and a light weight aggregate for

the shells. Also a low rate of heat evolu-

tion was desired in the buttresses and In

the thick sections.

The Trans World Airlines Terminal

Building will stand as a monument to

contemporary engineers and architects.
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Pokie

Walters ....

This petite little blond is

always quite busy with

her activities. In addition

to many hours put into

studying art, she is handling

the publicity for Internation-

al Student Week, participat-

ing in International Fair, and

singing in the McKinley

choir. She was a maid to the

Skull and Crescent honorary.

Her hobbies include paint-

ing, pattern making, danc-

ing, and playing the uku-

lele. She spent last summer
working in the art depart-

ment of WILL Television stu-

dios.

Her home on campus is

Alpha Omicron Pi sorority,

and Alton, Illinois, is her

permanent residence.

Twenty years old, 110

pounds, and blond, she is a

major in art. Undecided
whether to go into commer-

cial art or be an art teacher,

she is preparing for either

by minoring in education.

Technocutie . . .

POKIE WALTERS
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.
au, ra.udiMbri ^D.a.t.t.. Lenign bB) is a development en-

gineer who had design responsibilities for IBM solid state
1401 computer system.

#*.

HE'S MAPPING NEW WAYS TO BEAT
TRAFFIC JAMS IN LOGICAL SYSTEMS
A computer system must be versatile. The IBM 1401 sys-
tem, for instance, might go to work in a radiation lab, a
stockbrokerage office, an air operations center, a refinery,
or any one of a hundred other places. Demands upon the
individual units of the system will vary widely.

Paul Farbanish analyzed the loads placed on the system by
different applications. One of his assignments was to de-
sign new and alternate ways for data to move from unit to
unit with the greatest speed and reliability.

Like many an engineer at IBM, his responsibility ranges
over a wide technical field. To do his job he became familiar
with many challenging areas of electronics. V/ithin the
1401 system alone he dealt with circuits, data flow control,
input-output, storage, etc.

If a young engineer wants to move rapidly into the most
advanced areas of electronics, he would do well to consider
IBM. In the fast-expanding world of data systems and its
many peripheral fields, a man is given all the responsibility
he IS able to handle. New ideas and new ways of doing
things are not only welcome but actively encouraged.

The IBM representative will be interviewing on your campus
this year. He will be glad fo discuss with you the many chal-
lenging jobs that are open at IBM-whether in development,
research, manufacturing, or programming. Your placement
office will make an appointment for you. All qualified appli-
cants will be considered for employment without regard fo
race, creed, color or national origin. Or you may write out-
Iming your background and interests, to:

Manager of Technical Employment
IBM Corporation, Dept. 891
590 Madison Avenue
New York 22, New York IBM
You naturally have a better chance to grow with a growth company.



By Leon E. Stremlau

DESIGN ENGINEER

Duriii|j; the earh' years of our coun-

try's existence the desijin engineers were

men like Chauncey Jerome and Henry
Ford. They developed products that

filled the voids in the drive for a new
way of life. Their manufacture of

clocks and automohiles revolutionized

our lives. They sold their products to

people who used these new devices to

satisfy their functional needs. Today,

however, most of the emphasis in design

is placed on redesigning an existent part

to decoy the public into throwing away

last year's model and buying this year's

because, as they are told, it is bigger and

better than ever.

A classic example of this change is in

the automotive industry. When Henry
Ford started selling his Model T in

1909, he had a car that the public need-

ed and wanted. It was simple, ugly,

black, and rugged. The public took to

the "T" like golfers to the green, for

until then cars were generally looked

upon as a rich man's toy, useless because

they had only a single seat and no place

to haul baggage. Since the "T" was easy

to operate and repair, equal to steep

grades and muddy roads, and above all

cheap, the public loved it. In fact, they

loved it to the tune of fifteen million

cars. During its eighteen-year produc-

tion life the "T's" only change was in

its price. It dropped from $950 in 1909

to $290 in 1927. Even so, in 1927, in

spite of its practicality and low cost, the

"T" died.

Why did it die?

According to Roger Rurlingame's

Machints That Built A merit n: "The
reason for its decline was a change in

tastes caused, perhaps, by a kind of

growing up of the American people. As

competition in automobiles grew and the

beautiful machines of Chrysler, General

Motors, Packard, Studebaker, and oth-

ers flashed past the old, ugly, standard

Fords on the road . . . college boys and

girls laughed at Dad's "flivver" or "Tin

Lizzie" as they called the .Model T. In

this restive advance to maturit\' came a

desire for something a little more

smoother, more powerful, more refined

. . . Specifically, it was killed by a com-

petitor known today as Chevy."

The death of the "T" was a tragedy

for Henry Ford. His whole system was

based on building a good car as cheaply

as possible. But he yielded to the temp-

tatio'.i and decided to gi\e the customer

the same thing Chevy was giving them

—only more of it. Although it took

Ford a year to retool his River Rouge
plant, his new Model A soon had him

back in the sales race. The "A's" design,

unlike the "T's," was not fixed; every

year it changed. But the public accepted

these changes and bought these new,

fancy cars even though the prices were

climbing as a resvilt of the retooling

costs.

When Ford joined the trend to fanci-

er and more luxurious cars, he joined a

race that is still being run at fidl speed.

The automobile manufacturers now
have the problem of selling cars to peo-

ple who already own perfectly good

cars. This problem, however, is not con-

fined to the automotive industry; it is

present in every phase of our consumer

iTOods industries. Since the end of World
War II, our economy has developed to

such an advanced position that most of

the consumer products are only a year or

two old and have a long life-expectancy.

But since our production methods are

so advanced, we can produce goods

faster than we can wear them out. With
this excess production, it would be onh
a short time before our storerooms

would be full and our factories grinding

to a halt if the design engineers didn't

rise to the situation.

Unfortunately, instead of concentra-

ting on perfecting a design that com-

bines both the functional and the aesthe-

tic, the designers of our consumer goods

are spending their time designing entic-

ing veneers and extras into the basic de-

sign. Thus these seductive accessories

have become standard additions to most

products. Although many have been

forced upon us by the designers under

the guise of progress, the consumer's

have asked for many others. No matter

how these accessories came about, they

are accepted with few complaints.

fleeting the public's inner wants has

become so dominant an element of mod-

ern design that when the engineer is

"stymied" a professional motivational

analysist is called in to study the cus-

tomers and recommend the design-trend

to be followed. Although this process

has become of age today, it isn't a mod-
ern idea. Its first imoortant steps in

growth were taken by Chauncey Jerome

in the 1820's. His contribution was the

placing of a mirror just below the dial

in the front of his clocks. This simple

little improvisation caused his sales to

skyrocket.

It is hard for us moderns to under-

stand why a mirror could be so impor-

tant. But we must remember that our

basis of judgement is chromium plated.

Mirrors, chroine and stainless steel are

commonplace to us, but in the drab

country life of the 1820's mirrors were

rare. Being able to look at a clock and

see oneself at the same time must have

been as exciting to our forefathers as

looking at a color television and seeing

the earth as viewed from an orbiting

rocket is today.

A modern analogy of Jerome's mirror

is the chrome on automobiles. This

chrome serves no functional purpose,

and the engineer knows it. Even so, he

makes extensive use of it in his designs

becau.se he knows it will sell cars.

The use of chrome on a bumper for

example is in complete conflict with the

nature of the bumper. It was originally

intended to be a useful part of the car;
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today it's an ornament. Before the use

of chrome, a bumper was stronjj and

heavy," it could be used to push a neigh-

bor's car, it protected its car from being

damaged by another bumper, and above

all it enabled its car to be pushed dur-

ing an emergency. Toda\ the bumper

is surfaced with a thiii, nickel-chromium

plating to give it an appealing luster.

But to obtain this gloss the bumper has

to be electro-plated, and since thick

pieces of steel can't be plated economic-

ally, the bumper is being made from

thinner and therefore weaker steel. As a

result, the bumper is one of the weakest

and most easily damaged parts of the

car. But although anv five year old can

dent it with a smart blow from the butt

end of his Buck Rogers Ray-Gun, its

surface can't be scratched as easily as the

older chromium alloys could.

In addition to the ease with wiiich it

can be damaged, the new bumper is

highly susceptible to rust. Even though

the new nickel-chromium surface is

harder to scratch and has a higher re-

flection coefficient, because of its porns-

its, it requires more chrome polish and

elbow grease to keep it that way. Even-

tually, however, even with the best of

care, the chrome gets a bad case of rusty

measles and the bumper must be re-

placed.

The bumper is not the only part of

the automobile that has fallen victim to

the chrome fad. Many parts of the auto-

mobile are now chrome plated ; some for

practical reasons, others for appearance

only. It is unfortunate, however, th.it

practical use of chrome on door handles,

control knobs, and horn rings is over-

shadowed by the over use of it for ap-

pearance on the grill, side strips, hub
caps, and wheel discs. The basic sim-

plicity of chrome plate in contrast to

paint should provide a major part of the

car's appeal to the sense of sight ; how-
ever, in their attempt to satisfy the

automobile bu\er's childlike fascination

for a shiny dime in preference to a

crumpled dollar, the engineers have re-

grettably put so much chrome on their

cars that the basic beauty has been com-
pletely lost. A new car looks more like

a rolling "Rembrandt" which should be

wrapped in cellophane to keep it clean

rather than a mode of transportation

over slushy streets and muddy roads.

Because for some strange, and probably

forever unknown reason, the engineers

haven't discovered how to make the

shiny chromed and painted surfaces

look nice in contrast to dirt.

In addition to the real chrome that is

used on our cars, many of its parts, like

the power units for example, can be

considered to be symbolic chrome. Here
as in real chrome, many pieces are prac-

tical while others are merely decorative.

(('.(/nliniud on Piiyt- 46. (lul. 1

)

Fiction

JUSTICE
By Mike Skau

Torches blazed furiousl\' in the once

quiet town just outside Salem. A full

moon hung in a sky sequined with frosty

stars, as dusty death waited to claim

its next victims. The town crier met the

other town officials near the waterfront

pier.

"Is the 'party' tonight?" he asked,

breaking the uneasy silence.

"Oh, bosh," the mayor shouted, "you
knov.' as well as we, that justice must
follow! You know—

"

"Oh, I know," he interrupted. "I

know well. Why even at the trial didn't

he shout 'I'll see you all in hell'? But
his wife, poor girl. She must have gone

crazy, having to live with him. He
ought to be burned twice and she set

free. What time will it start?"

".'\t twelve bells."

"Till then."

The others continued discussing this

strange case which had attracted the

attention of the countryside.

In another part of the town, the

women were also discussing the case.

" Tis a pity, " one was saying, "he

must have gone mad having to live with

her. W^h\-, b\' just looking at her, with

her long yellow hair, one could see that

she's a witch.
"

"And so flirtatious, " another added.

"Then they found that cupboard full

of potions. What more proof need we ?

'Tis a real pity! and him, such a gallant

man."
Their c()n\ersation pushed the hours

to 12 o'clock. A large crowd had as-

sembled to watch the spectacle. Opin-

ions were mixed, but there was no hope

at all for the accused. They were al-

ready tied to the stakes and fagots were

placed at their feet. The mayor drew
near with the death torch.

Suddenly, a horse! Hoofbeats pound-

ed v.ildly down the cobblestone road. A
dark figure emerged from the curtain

of light. It galloped into their midst and

a man swung from its back. He had

ridden bareback and white sweat flanked

the horse's sides. The man strode to-

ward the mayor, then stopped and

viewed the entire crowd. He muttered

something to himself and pulled his

wide-brimmed hat down on his fore-

head. He was dressed entirely in black,

peppere<l with dust from his ride.

"There'll be no witch burnings to-

night, " he stated simply. He turned to-

ward the mayor and knocked the torch

from his hand.

Anger rather than panic overcame

the crowd. The mavor bent to relight

the torch.

The stranger shouted: "Wait! Where
is your sense of justice?" He spoke in

a grave but calm, commanding voice.

"Where have your consciences gone?

And your trialis!" He spat contemptu-

ously on the ground. "It's ridiculous!

You throw them in the river and if

they float, they're guilty; if they sink,

they're innocent, but dead. That's jus-

tice?"

But nobody was paying attention any

more. All eyes were on the mayor who
was relighting the fagot-pile. It took

fire immediately and the crackling of the

flames chorused with shrieks; the air

became scented with the sickening

smells of burnt hair and flesh.

"Justice! " shouted the stranger. "Jus-

tice!"

Suddenh, the flames leapt to a near-

b\' rubbish pile. Pandemonium .seized

the crowd as the fire quickly spread and

eineloped the small commututy.

The fire-haired sun began pushing

away the mght from what was once a

small town just outside Salem. -All that

was left nov.- were heaps of ashes. A
black-clother man stood with his horse

in its midst. He pushed his hat back as

he wiped his brow. Then swinging de-

liberately onto his horse, he started rid-

ing off. Turning back for a last look,

he looked at the ruins and, as if trying

to convince himself, murmured half-

questioningly "Justice;" then he turned

and rode off into the sea.
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Whatever

YOU

Academic

I

Trainiiil..

M
DELCO
RADIO

)

Whether it be

Mechanical Engineering . . .

Electrical Engineering . . . Industrial

Engineering . . . Physics . . . Chemistry

... or Metallurgy, chances are that

your talents and capabihties will fit

into our ever-expanding R&D picture.

Delco's Research and Development program requires

a magnitude of engineering and scientific appUcation.

And, responsible positions are available to those

technically-trained, young graduates who can qualify

for a place on the aggressive Delco-GM team.

Delco is a world leader in automotive radio engineering

and production. And, since our beginning in 1936,

we have grown steadily, keeping pace with the rapidly

expanding electronics industry. Today, with this world

of experience and knowledge in electronics & solid state devices,

it's only natural that Delco would become deeply involved

in important missiles and allied fields.

Plan now to start your career with Delco. Write to

Mr. Carl D. Longshore, Supervisor of Salaried Employment,

for additional information. Or, arrange an interview

with the Delco representative when he

visits your campus.

ELco Radio Division of General Motors

KoKOMO, Indiana
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FOR
MINUTEMA
"SORE THROAT"

• Minuteman was plagued with a chronic "sore throat."

Existing nozzle liner throat materials wouldn't withstand

Minuteman's tremendous solid-fuel rocket blasts

with temperatures exceeding 5400 ° F.

Allison metallurgists went to work on the problem.

They tried oxyacetylene spray coating—but maximum

attainable temperature was too low for the coating

materials required.

Next, electroplating was tried—but the coat bond

was poor, the surface rough.

Then, Allison laboratories came through with advance-

ments in the apphcation of plasma-sprayed tungsten.

Here was the solution. The dense, soimd "plasma-

tung"® coating passed its soHd-fuel firing tests with

no erosion, guttering, or nozzle pressure drop!

Metallurgy is but one field in which Allison is scoring

significant advancements. We currently operate

laboratories for virtually any requirement—space

propulsion, physical optics, radio-isotope, infra-red, solid

state physics, physical chemistry, direct conversion,

heat transfer, physics of liquid metals, phase dynamics,

fluid dynamics and rocket propulsion, to name a few.

Our engineers and scientists working in these

basic science and development laboratories solve the

problems associated with our business and . . .

Energy Conversion is Our Business

ALLISON DIVISION general motors corporation
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Why college men choose

careers with Du Pont
Every year, several hundred new college graduates choose

Du Pont. Many Masters and Ph.D.'s do, too.

Recently we asked some of them what factors influenced

them to decide for Du Pont. They cited more than half a dozen
reasons. Here are some they almost all agreed upon:

OPPORTUNITY AND RECOGNITION
They were aware that college-trained beginners go right to work with

men who have achieved. For example, research chemists work with

individuals who've done successful research. New engineers work
with pros, some of whom have designed new plants, or devised new
manufacturing methods, or distinguished themselves in some other

way. And other graduates, with B.A. or M.B.A. degrees, go to work
with leaders who've been successful in Sales or Advertising or Treas-

urer's, or another of Du Font's many departments.

RESEARCH CREATES NEW PRODUCTS;
NEW PRODUCTS CREATE NEW JOBS

Men like working for a company that believes in research, enough to

invest in it . . . $90 million a year! I he fact is that important new prod-

ucts come from Du Pont laboratories and go to Du Pont manufactur-
ing plants with frequency.

Here are but a few since World War II; "Orion"* acrylic fiber

followed nylon (soon after the war). Then came "Dacron"* poly-

ester fiber. "Mylar"* polyester film, "Lucite"* acrylic lacquer and
"Delrin"* acetal resin. These, and many others, have created thou-

sands of new jobs ... in research, manufacturing, sales ... in fact,

in all Du Pont departments.

DUPONT BACKS EMPLOYEES WITH HUGE INVESTMENT
New graduates feel that every facility is provided for doing the job well.

Last year. Du Pont's operating investment per emplo> ee was $32,500.

Since much of this was expended to provide the most modern and
best of equipment to work with, it further increases the chance for

individual achievement.

DUPONT PROVIDES STEADY EMPLOYMENT
Career seekers appreciate the importance of security. Today, the aver-

age annual turnover rate at Du Pont is less than one-third that of

industry nationally.

If you'd like to learn more about job opportunities at Du Pont,

just clip and mail this coupon. And be sure to tell us your course of

study, so we can send you the appropriate booklet.

E. I. du Pont de Nemours & Co. (Inc.)

Room 2419-12, Nemours Building, Wilmington 98. Delaware

Please send me the booltlet outlining opportunities in my major field (indicated below).

Name-

Class- -Major- -Degree-

College

My address

-

City -Zone- -State -

:o

An equal-opportunity employer

BETTER THINGS FOR BETTER LIVING...THROOCH CHCHIISTKr

^ REGISTERED DU PONT TRADEMARK
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CULLETON'S CORNER

by Carson Culleton

ALitomotive enthusiasts take note. In this first of a

series Carson Culleton presents Ciilleton's Corner.

Throughout the year, many radical machines will be

on display here. Customized cars, rods, and sports vehi-

cles will all find their place. Featured this month is a

quick little spcn'ts mac'iine tor road and track. Rumor
has it that Detroit is going to introiiuce a model similai'

to this in 1953.

Although this car takes a backseat to no one on the

tight track, it still has the internals to clean up on the

straight-away. A husky V-S of GM fashion, injected for

response and balanced for smooth wind, is nestled up

front. The driver has not been excluded from this beauti-

ful plan. A truly luxurious leather interior features true

bucket seats and the ultimate in driving convenience.

Drop into your dealer's showroom for a thrilling test

drive—tomorrow.
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Gyron— dream car that drives itself.

This two-wheeled vehicle of the future
envisions automatic speed and steering

control for relaxed "hands-otf " driving.

Designed by the advanced stylists of

one of America's leading automotive

companies, the delta-shaped Gyron
would feature a computer that permits
motorists to "program'" their journey —
distance, speed, arrival time — on a non-
stop expressway. A gyroscope would
stabilize the car in motion. Setting off

the Gyrons sleek lines are parts coated
with briglit, corrosion-resistant nickel

plating. The front bumper, exhaust
ports, taillight bezel, control console, all

get solid beauty-protection with this

durable nickel coating system.

How Inco Nickel helps engineers make new designs possible and practical

The engineer is vitally concerned

with design — inside and outside—
whether it's an advanced new car or

a nuclear-powered ship. With Nickel,

or one of the many metals containing

Nickel, he has a material that can

meet the demands of a wide range of

sei'vice conditions — providing an ex-

cellent choice for the equipment of

today and the designs of the future.

Inco's List "A" contains descrip-

tions of 200 Inco publications which

are available to you, covering appli-

cations and properties of Nickel and

its alloys. For List "A", write Educa-

tional Services.

The International Nickel Company, Inc.

67 Wall Street, New York, N. Y

The Nuclear Ship Savannah is capable
of sailing 350,000 nautical miles with-

out refueling. Her uranium oxide fuel

is packaged in tubes of Nickel Stainless

Steel, more than 5,000 of them. Engi-

neers specified 200,000 pounds of Nickel

Stainless Steel for use in the ship's

reactor to meet critical service demands.

rt?_:
Monorail "Airtrain"— a Compact, high-
speed transportation system that will

be automatic, almost noiseless. Develop-

ment is being explored by leading U. S.

cities. Lightweight Monorail design
demands strong weight-saving metals.

Logical choice: Nickel alloys to take ad-

vantage of newest engineering concepts.

/\
INCO, INTERNATIONAL NICKEL

The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada. Limited (Inco-Canada)

—producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals.
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J O N AW'5

& V J O WAt-l J ON E.S

SMOKE
SIGNALS

^ Jonah's at it aginn. The opinions

expressed by our eminent colleague do

not neressnrily represent the opinions of

the niae/nzine's editorial staff. Anyone
have a lii/ht?

Every man has decisions which he

must make. One of these decisions is

whether to smoke. Seldom, if ever, can

one change the mind of the habitual

smoker about smoking. Smoking is an

individual problem that should only cost

those who are "hooked." Today we fiind

the cost and pain of smoking has spread

beyond the smoking population because,

as a rule, smokers are inconsiderate, im-

mature slobs. Three major breeds can

be indeiitified and should be avoided.

First, many smokers are litter bugs.

They throw cigarette butts everywhere.

The landscape of the nation is now dot-

ted with little white remnants. Smokers
have been discarding these little white

remnants for years. Only since people

switched to healthful filters has the

problem become acute. The paper and
loose tobacco will be dispersed, but the

fimi little filter is ever with us. Increas-

ing numbers of filters can be seen all

around our once scenic land. Buildings

also have received their share. One only

uses an ashtray when the room has no
floor. A few sloppy smokers not only

ruin the view of others, but are poten-

tial arsonists. Teachers, deans, and in-

terviewers are aware of the student who
inconsiderately stomps his cigarette ovit

on the office floor.

A second type of weed wielder has a

directional problem. Many cigarette

fiends are trying to make others take

up smoking (for self defense) by blow-

ing smoke directly in their faces. In

small or poorly ventilated rooms, or dur-

ing long meetings excessive smoking can

really be offensi\e. There is no room
for the smudge-pot smoker.

The "destructives" are the third and
most costly breeii. Smokers inconsider-

ate of others' belongings fall into this

classification. Cigarette burns on tables,

in upholstery, and on pianos indicate the

presence of these clod-like creatures.

What they own and destroy is their

business, but they have no earthly right

to mar the belongings of others as they

so often do.

With the predicted population ex-

plosion, the problems created by incon-

siderate smokers can only become more
critical. Anyone old enough to smoke
is old enough to assume the responsibil-

ities that accompany this habit. Litter-

bugs, smudge-pots, and destructives

must not continue to flourish. If you are

a smoker stand up to \our responsibility.

Troubled Peace
Although there were 20 million man-

days lost during strikes in 1960, the

government calls last year one of the

most peaceful in the post-war period.

During 1960, there were about 3,300
strikes.

Cows Take Rest

IVIodern cow mothers no longer need

to feed their calves. A new feeder,

called Nurs-ette, automatically mixes a

formvila of milk-replacer powder and

warm water, then feeds it to the calf,

dispensing the formula in foin'-minute

intervals. The thinking of this non-moo-

ing mother is done by four precision

switches.

Portable Deckhouse
A rubber and steel kit which inflates

to become an electronicalh' equipped

deckhouse can convert a landing craft

into a control boat or an open beach

site into a living-room sized command
post. The light-weight unit expands to

a 14-foot square structure that houses a

marine radar, a radio direction finder,

a depth sounder, a gyrocompass, and

high-powered radiotelephones, as well as

a glass-walled lookout tower. The self-

contained package has inflatable bunks

for six men and even includes a galley.

Radio Tooth

A microminiature transmitter includ-

ing battery has been used by the Air

Force to measure the number of clos-

ures, grinding, and tooth pressures of

astronauts during simulated tests.

This unit is also small enough to be

swallowed in order to check the diges-

tive tract. Dimension of the unit are:
39" X 22" X 30" plus .04" allowed for

battery protrusion; weight is only 1.3

grams with batterv.

Sound Cleaning

L Itrasonic waves are enabling elec-

tronic technicians at the New York
Naval Shipyard to salvage equipment
damaged by smoke and salt water in

last December's fire on the aircraft car-

rier "Constellation."

New Color Theory
A new theory of human color per-

ception which represents the first com-
plete mathematical formulation of the

behavior o fany of the human senses was
announced today by (iene K. Beare,

President of Sylvania Electric Products
Inc. The theory is likely to have major
impact in a wide \ariety of applications

where color is utilized—such as pho-

tography, television, data display sys-

tems, and meteorological satellites and
other space surveillance vehicles.

The color-vision theory is "one of

the most exciting developments, if not

the most exciting new concept," in this

area of investigation, Mr. Beare said.

He described the theory as "the first

of what we hope will be a long series

of mathematical descriptions of human
perceptive processes."
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Nuclear Power for Space

A lUK'lc-ai" tlici nioclcctrii' power sys-

tem for space, moon, and other uses

requiring lon^C-liveil, niaintejiance - free

operation has heen denionstrated by the

WVstinghouse aerospace department, of

Lima, Ohio. I sing the spontaneous

decay of a radioisotope to produce heat

which is converted into electricity by

thermoelectric principles, the system is

designed to produce SO to 61) watts for

three months' life on the moon's sin'-

face. Curved shields are used as waste

heat radiators. The heat is transferred

by a liquid metal.

Among other applications the compact

svstem coulil he used to power instru-

ments gathering scientific data from a

vehicle on the moon. The power pack-

age also is feasible for automatic

weather stations floating in the oceans,

and for harbor buovs.

MEMORIES
( ( '.fjiiliiiiiiil from I'iK/t 12)

SATELLITE . . .

( Conliiiiifd jriiin I'lii/f Vj

NSPE Urges Kennedy For Aid

The National Society of Profession-

al Engineers has urged President Ken-
nedy to provide financial aid to help

refugee Cuban engineers find suitable

professional employment in this coun-

try.

The Hoard of Directors of the 56,-

OllO-member engineering group \()ted at

its winter meeting in DesMoines to

petition the President to "allocate a

portion of the funds set aside to aid

Cuban refugees so as to assist such refu-

gees to find suitable employment in

their professional capacity insofar as

such employment does not conflict with

state laws governing the practice of

their respective professions."

The National Society asked the Pres-

ident to aid the refugee engineers either

directly or through appropriate non-

profit organizations, experienced in the

employment problems of engineers in

the professions.

UO-2 Powder Compressed

Development of a method of fabri-

cating nuclear fuel elements at reduced

cost was reported today by the Bab-

cock & Wilcox Companv'.

The new technique calls for the vi-

bration of atomic fuel of uranivim diox-

ide powder into thin hollow rods which
are forged, or swagged, to the final di-

ameter. In the process, the L()., pow-
der is compressed to the required den-

sity.

This method of producing fuel ele-

ments eliminates such costly manufac-
turing processes as pressing, sintering,

grinding, and inspection of individual

pellets. Most oxide-type fuel elements

now in use consist of a metal container

of thin-walled tubes, or rods, filled with
pro-pressed pellets of uranium po«der.

the coiidiriijiis under which the m.ichine

should operate.

If tlie magnetic material used on the

tape is placed on an aluminum drum
and .1 high speed motor revolves the

drum. A tape recorder which repeats

itself over and over is the result. Tape
heads placed close to the surface of the

spinru'ng drum can be used to place mag-

netized spots at a given place on the

drum. This tv pe of memory has come

into rather wide use ;is the internal

memory of computers. One drum can be

designed to have many channels which

can each hold several hundred numbers.

This system serves as a very convenient

scratch pad for the computer, and main

computers have been designed .irouiui

the use of magnetic drum memories.

These are some of the basic tvpes of

memory systems used by comimters. .'Ml

the iliffercnt types are based on a simple

V es or no, pulse or no pulse, or conduc-

tion or no conduction which is the basic

computer language. Many different me-

dia are used: including, holes in cards

and tape, electron flow, and various

types of magnetic conditions.

In each case something was recorded

and later called upon for information.

This situation, at least for a computer,

defines memorv.

SPACE MEDICINE . . .

( (jontiniicd fniiii Piit/f 15)

re-entry. A space ship plunging into the

atmosphere directh at Karth would be

aniu'hilated in four seconds by air tur-

bulence which would shatter the ship

with blows of thousands of p.s.i. and

by air friction heat, able to vaporize any

material known to man. To prevent

this, a space ship would spiral around

Earth in a gradually slowing descent.

Or it would take deep bites out of the

atmosphere, dipping down for less than

a minute, then pulling up slighth'. The
craft could also be braked by using re-

verse rockets, drag balloons, or para-

chutes.

The vehicles's nose can be coated with

a ceramic material able to withstand

temperatures as high as 30,000'^ F.

In a descending ship, flight charac-

teristics change drasticallv' as controls

have denser air to press against. A m;i-

neuver which was taking a broad move-

ment of the controls suddenlv' requires

a delicate touch.

In the above discussion, some of the

basic problems of space medicine which

face our scientists have been presented.

The solutions to these problems may
soon allow m.in a safe trip into outer

space.

verts digital information of the punched

paper tape to the analog (synchro) po-

sitional commands which drive the an-

t'-nnas, is used to keep the tracking an-

tennas accurate. Every 4 seconds, the

drive tape supplies five separate quanti-

ties of information, time, azmuth. eleva-

tion ;i/,imuth rate and elevation rate of

the satellite. Each of the qu:intities ap-

|iears in binary form, (our bits for the

digit and one for a paritv or error check.

The short interval used. 4 seconds, re-

sults in a smooth movement of the

tracking antenna.

A comparison of the actual received

power and that of the calculated power,

showed that the observed values differed

from t!ie iiredicted vidues by a constant

factor. On several of the early pas.ses

the reflection was equal to that of a per-

fectly conducting sphere of 100 ft. dia-

meter which confirmed that the balloon

had inflated properlv'. As of May 1961,

the Echo I was probably an approxi-

mately spehical object of 70' in dia-

meter, having a wrinkled skin. A few
flat spots on the sphere, confirmed bv

a few deep fades in the radar signal,

may also have been there.

A signal was received on the first pass

of the balloon which indicates a perfect

launching—something to be proud of.

After the satellite had made 70 pa.sses,

tracking was accurate to a few tenths

of a degree. The 70th pass was consid-

ered a perfect one since, by now, the

personnel at all of the tracking stations

had become proficient in tracking and
station operation. During each pass of

the Echo I, engineers tried to appraise

the accuracy of the drive tapes and the

angular offsets required to track the

balloon. The results obtained showed
a progressive deterioration of the predic-

tions from 0.2 degrees in August to 1

degree in December. This can be ex-

plained by the fact that in the later per-

iod, the satellite traveled in a more
dense atmosphere on parts of its jour-

ney around the earth.

Additional experiments were carried

out with the participation of the Jordell

Bank, England and the Centre Nation-

ale d'Etudes des Telecommunications in

France. This confirmed the transcon-

tinental possibilities of the Echo satellite

svstem.

Now, Project Echo is virtually com-

pleted and a great deal of data and in-

formation has been filed on the proper-

ties of a satellite relay for microwave
communications. To extend our knowl-

edge of space communications we must
orbit a passive satellite. Only through

such tests can we acquire the needed in-

formation to successfully design and use

a commercial system.
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Skimming

Industrial

Headlines

Circuits Printed on Metal

DcvelopiiKriu and production ot revo-

lutionary electronic circuits printed on

metal instead of the conventional plas-

tic laminates was announced today by

H. E. Jones, of Electralab Printed

Electronics Corporation.

Capable of withstanding tempera-

tures in excess of 900° F, nearly twice

the temperature of ordinary printed

wiring, and offering significant im-

provements in reliability and economy,

the new circuits will be marketed under

the name "Dielox."

The new printed wiring boards are

not limited in size and are not subject

to the warping or breakage which has

hampered the acceptance of the clad

resin laminates now in use. Bond

strength of "Dielox" circuits is more

than 111 times that of existing circuits.

Edited by James Walters

Longer Lasting Muffler

Ov/ners of American-made cars can

stop their muffler worries beginning im-

mediately. A new stainless steel replace-

ment muffler has just made its debut.

Arvin engineers report that they have

16 different mufflers as to size, shape,

and fittings. These sizes will fit more

than 90 per cent of muffler replacements

on American-made cars from 1955 and

later models. Many sizes will fit cars

going back to the year 1949.

Guaranteed unconditionally (except

for accidents and abuse) for five years,

Arvin engineers feel that this muffler

will last much longer. The stainless

steel muffler is six times more corrosion

resistant than the best non-stainless

steel muffler made today.

Field tests using the special muffler

stainless steel have been going on for

about two years. Accelerated tests con-

ducted by Arvin engineers show that

after more than six times the number of

hours necessary to corrode previously

used muffler material, the new stainless

steel muffler showed no signs of deteri-

oration.

Heat tests up to 150(1 degrees F were

used and high acid concentrates from

actual engine residue were used to test

the new muffler.

Because of its being stainless steel it

is less likely to become damaged from

42

external blows.

Stainless steel is used in the most cor-

rosive areas in the new muffler, such as,

shell, outer wrap, two baffles and small-

er miscellaneous parts.

The cost of this premium muffler of

MF-1 stainless steel will be roughly

twice that of a conventional replacement

muffler.

Mental-Lapse Record
How manv Janviary checks did you

send dated "I960" instead of "1961"?

An electrical company, which keeps

count of such things, told Electrical

Merchandising Week, McGraw-Hill
publication, that the first ten days of

January, 1961, set a mental-lapse rec-

ord. Some 636 misdated checks were

received. The previous record was 606,

set in 1957.

Paper From Sugar Cane
The government of India, by licens-

ing a novel, $20 million plant, has

cleared the way for what will be the

world's first major attempt to make

newsprint entirely from sugar cane ref-

use, according to Chemical Week, Mc-
Graw Hill publication. The sugar cane

process yields the promise of cheap, read-

ily available paper and substantial new

markets for pulping-equipment makers,

since the new techniques use convention-

al machines.

Coolest Suit Yet
A self-contained air-conditioned suit

which can keep the wearer comfortable

ill outside temperatures ranging from

40 degrees below zero to 135 degrees

Fahrenheit has been developed by sci-

entists of the Westinghouse Electric

Corporation and the U. S. Naval Sup-

ply Research and Development Facil-

ity.

The suit is an experimental model for

testing the possibility of air-conditioned

attire for military personnel and was

described by Dr. R. A. Ramey, direc-

tor of the Westinghouse new products

laboratories, and Captain Herman

Strock, USN, officer in charge of the

Navy facility.

Heating or cooling of the experi-

mental garment is done by thermoelec-

fricity—a refrigeration technique that

eliminates the need for conventional

moving apparatus. Cooling is accom-

plished simply by passing an electric cur-

rent through thermoelectric couples

made of semiconductor materials. Re-

versing the current causes the materials

to heat instead of cool. The heating or

cooling is done automatically, and a

temperature of about 80 degrees F. is

maintained inside the garment.

Lot of Wind
Scientists estimate that during one

year, the energy equivalent of about two

isillion nominal nuclear bombs (20,000

tons of TNT) moves across latitude

40° in winds, reports Product Engi-

neering. They calculate that the energy

in the winds over the entire globe at

any one time is equal to about seven

million nuclear bombs.

(Continued "gf 44)
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Cooling space pilots from launch to landing

New concepts in airborne cooling have become vital to the

progress of America's space program. F"or example, Garrett

is now developing an advanced system for the Boeing Dyna-

Soar manned space glider. It will use the liquid hydrogen

fuel for the vehicle's own accessory power system to control

the temperature of the pilot and equipment throughout the

flight. This is another of the many systems in development

by Garrett to further the conquest of space.

Project areas at Garrett with which you might wish to

become identified include space life su])port systems, solar

and nuclear power systems, electronic systems, air condition-

ing and pressurization systems, computer systems and small

gas turbines for both military and industrial uses.

Available to newlv graduated engineers is a several month

orientation program lo help you determine your future.

For further information aboul a career with The Garrett

Corporation, write lo Mr. C. D. Bradley in Los Angeles.

Garrett is an "equal ()])])()rtunity " employer.

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45,

California • Phioenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineering

AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (Japan) Limited
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SKIMMING
( (Continued front Page 42)

f

FACTORS

in your

working

life

The 6 most important factors

in your working life are

your 5 skilled fingers and
your A.W.Faber-Castell
#9000 Drawing Pencil.

You may prefer Locktite

#9800SG Tel-A-Grade
lead holder with Castell
#9030 Drawing Leads.

We are strictly impartial.

You be the sole judge. In

either case you will get

graphite-saturated lines that

won't flake, feather or burn
out—black, bold image
density, crisply opaque for

clean, sharp prints. 20

rigidly controlled degrees,

8B to lOH, each as precise as

a machine tool. Locktite
Tel-A-Grade, with its finger-

comforting grrip, carries an
ironclad 2-year guarantee
from A.W.Faber-Castell.
Pick up your selection at your
college store today.

A.W.FABERCASTELL
Pencil Co., Inc., Newark 3, N.J.

Now ce/ebra/jng ifs

200th birthday

Engineers, Education, and
Encouragements

Colk'gf teaching can pay an engineer

ahnost as well as work in industry, and

in either field a graduate degree is like

money in the bank. These are two of the

conclusions which can be drawn from a

salary survey of U. of I. engineering

graduates of 1956 recently made by the

College of Engineering placement office.

The survey covered only people who
received B.S. degrees five years ago. Of
the people surveyed, those who now have

advanced degrees have earned them

tern since 1956. Nevertheless the survey

shovv-ed that the attainment of an ad-

vanced degree is still a good investment

in time and money. In spite of being in

graduate school rather than on full-time

jobs for three or four years, the men
who have earned Ph.D.'s since 1956 are

now earning over $200 more per month
than men in the same areas of work
who stopped their edvication with bache-

lor's degrees.

It shows the overall average monthly

salary of the graduates of 1956 to be

$747.39 ; while the average for the col-

lege teachers involved was 0723.12, and

none of them had yet reached a rank

higher than assistant professor. The
teachers, who have all taken graduate

study during these years, have less "time

on the job" than the others surveyed.

It looks as if engineers in the future

will receive more encouragements to go

into the teaching profession than the

traditional "satisfaction involved in

helping shape the minds of the young."

Tickled by Boss

Production supervisors at a Lansing.

Mich., auto plant are literally tickled

by their bosses when they're wanted.

Each supervisor wears a cigarette pack-

age-sized vibrator on his belt that is

actuated by a radio signal sent from a

cential transmitter. Feeling the tickle,

he then steps to the nearest phone and

reports in.

Electric Heart Throb

Newest \\ rinkle in consumer electron-

ics is an instrument that quietly broad-

casts a mother's heart throb to comfort

a baby when its real mother is out of

the room. The device comes in a plastic

case and is the size of a small table radio.

In 'Cool' Kuwait
Recent purchases in the oil-rich Arab

state of Kuwait have given it the world
lead in number of air conditioners per

capita. Kuwait now has one conditioner

for every 16 inhabitants. The U. S. is

second with one for e\er\' 23.

Traffic Signals on Green Street

Think

New traffic signals on Green Street

through the University of Illinois cam-

pus from Wright Street to Lincoln

Avenue are not only synchronized to

let traffic move at 25 miles an hour

without stopping, but also adjust to

meet changing demands as varying as

the 4 a.m. pre-dawn quiet and 7 :50 a.m.

pre-class rush.

Fifty-seven different traffic signal

schedules are automatically programmed

into the controller to meet changing

conditions at different hours and days

of the week. The control machine, cap-

able of 60 such changes, is one of the

few found in other than the largest

cities.

Rainstorms in Illinois

Severe rainstorms occur more often

in a line southeastward from St. Louis

through \Iount Vernon and Harris-

burg than in any other region of Illi-

nois, State Water Sur\ey meteorologists

report.

Ten inches of rain in a day or less

is possible at any point in Illinois, but

probable only on an average of once in

500 years. However, this average do?s

not hold in the strip through Southern

Illinois.

Belleville had two 10-inch rains in

11 years—in August 1946 and June
1957. Rainfall of 6 inches or more
within 24 hours has been recorded con-

siderably more often than average in

the St. Louis r.rea and well above aver-

age in the area leading southeast across

the state.

More storms with 6- to 10-inch rain-

fall in 24 hours have been recorded

here than anywhere else in the state.

However, very heavy rain is likely

to affect only a small area. The meteor-

ologists cited a storm of May 1959 dur-

ing which in two hours 4 inches of rain

fell in one section of Champaign while

less than 2 miles way in adjacent Ur-
bana only one-half inch fell.

Somewhere in the state a 100-squarc

miles area can expect 2 inches of rain

in 48 hours once in every two years,

and a 1534-inch downpour every 50

years, but such a rain comes to a 10,-

000-mile square area only half as fre-

quently.

Concrete From Cotton

Russian chemists are making a con-

crete construction material from cotton-

waste products. The Russians claim the

m.iterial is three to seven times stronger

than cement-based concretes and is fire,

W'ater and acid proof. In addition, they

say the material insulates against heat

and electricity.
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Do you share his driving determination to know?

n

'W:'*

An unsolved problem is a nagging challenge to him. The word "Impossible" is an impertinence.

Are you tired of predigested answers? Anxious to get at work no one else has ever done? Then come to Northrop

where you can find men like this to grow with. Work side by side with them on such projects as interplanetary navi-

gation and astronertial guidance systems, aerospace deceleration and landing systems, magnetogasdynamics for space

propulsion, in-space rendezvous, rescue, repair and refueling techniques, laminar flow control, universal automatic

test equipment, and world-wide communications systems.

More than 70 such programs are now on the boards at Northrop, with many challenging problems still to be solved,

and new areas of activity constantly opening up for creative research. ^m ^^ W%^FM In ^^ W%
If you want to know more about the Northrop challenge, drop us a line at IV mm W% I Wm W% Mm W^

Box 1525, Beverly Hills, California, and mention your area of special interest. AN EQUAL OPPORTUNITY EMPLOVER
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YOUR
INVISIBLE

SERVANT
hat have tliey gut in common— the pop gun, the

grease gun. the astronaut, the pilot in the stricken

lighter plane, the highway builder, the baker, the surgeon,

the locomotive engineer, the bus driver, the sand blaster,

the painter? They're all using air . . . in direct, vital ways
. . . for everyday tasks. Long ago, industry harnessed this

genie . . . trained it for a thousand jobs as your invisible

servant

!

You see it building automobiles, ships, airplanes, highways,

bridges, skyscrapers. You see it processing metals, plastics,

foods, textiles—producing chemical and rocket fuels.

I'^or total career preparation you neeci a thorough knowledge
of compressec] air and gas. Read the whole storv in the

nev.', enlarged 3rd Edition of the Compressed Air and Gas
Handbook. S8.()0 per copy at vour local bookstore or from
Handbook Editing and Publishing Board. Compressed
Air and Gas Institute, 12th F'loor, 55 Public Square,

Cleveland 13, Ohio.

DESIGN
( (Continued from Page 33)

Yew people will argue against the good

effects of power brakes and an auto-

matic transmission, but there is some
question about the merits of power
steering because, although some people

claim it makes the car easier to steer,

it makes the car harder to control. The
over use of symbolic chrome appears as

the power windows, four way power-
seat, power radio aerial, power trunk

latch, air-conditioner, and automatic

headlight dimmer. These units, although

they increase expense and require addi-

tional horsepower and, thus, a bigger

and more expensive engine, are present

on our cars because, like chrome plate,

we associate them with our social status.

In addition, the car that is equipped

with all of these power units so com-
pletely isolates us from the world in all

respects except sight (and even that is

usually tinted) that we soon get a

feeing of mastery over our environment.

It has even been suggested by some
Freudian psychologists that the exces-

sive use of these power units is an at-

tempt to return to the warmth, security,

and isolation that we kenw in the womb.
But no matter why we buy, the de-

signer is only too happy to sell us what
we want.

The designers' success with chrome

plate soon led them to try an even more

outlandish approach to the buyers' in-

ner wants. Their new idea was geared

to the customer's desire for a big car

or at least the big-car look. The success

of their results is astonishing. They ac-

tually sold cars by saying that tail fins

would give aerodynamic stability to the

car. How they could sell the fin is un-

explainable according to logical thinking

because the two thin, squatty triangles,

protruding from the rear fenders and
hidden behind the huge bulk of the pas-

senger compartment, have about as much
chance of st.ibilizing tail-end sashay at

high speeds as two swept-back radio

aerials would. But since the fins did

sell, the designers were successful in

the seduction of the public, and the pre-

vious year's model was obsolete.

This desire for the big car has made
its presence known in areas of design

other than tail fins. This desire is the

reason behind the increase in over-all

size of the automobile. However, here

again the design pendulum has swung
to an extreme. Many automobiles have

become so large they are hard to ma-
neuver, they won't fit into a parking

place, and in many cases they won't fit

into last year's garage. But these big

cars provided the American driver with

just what he wanted and was willing

to pay for — the expensive appearance

of a large model. The advertising of

these big models was even pushed in a

big way by the designers. They tried to

stress the idea of large size and there-

fore quality by use of big two-page ad-

vertisements.

The big-car trend, which was so evi-

dent in the past few years, seems to be

losing some of its momentum. The
swing of the design pendidum appears

to be back toward the smaller car—

a

compact as it is known today. This

change in taste, which the designers are

encoinaging because it will make last

year's model obsolete, seems to be based

on a different type of motivation than

the attempted swing of ten years ago.

The old swing, which was ba;'ed on
economy, failed because the prospective

buyers refused to buy a car that was
little and would, therefore, make them
look little in the eyes of their neigh-

bors. However, in the new swing the

designers are striving to avoid this feel-

ing by indirectly stressing to their cus-

tomers that by owning a compact with
all the accessories of a large model they

will be above their big-car neighbors

because they don't need a big car to

make them look big. In fact, they're too

good for a cheap bourgeois trick like

that; they're rich enough to afford not

to buy a big car. This newest approach

is working. If you don't believe it, just

wait and see what kind of compact your
neighbor will get when he buys his next

car.

This trend to the compact car by the

automotive industry is probably just

part of a repetitive cycle. The designers

have made their cars as large as they

can. They can't get any larger ; they

must reduce the size. The compact is

now the answer. Once accepted, the

compact can grow to adult boat-like

size

!

Yes, the modern American design

engineer is an imusual man. He isn't an

engineer; he's a designer. His only ob-

jective is to seduce the customer into

buying; and, like the dress designer,

what more can he do to sell a skirt than

shorten its hemline two inches and thus

unveil more of the well-formed leg that

it so coquettishly hides?

High Wage, Low Fringe
Although fringe benefits add an av-

erage 20.5 per cent to the U. S. wage
bill, industry in Italy pays 74 per cent

above hourly wages for fringe benefits

and four other European countries also

pay higher fringes than the U. S.. The
U. S. average hourly wage—$2.22—is

still by far the highest in the world.
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< One In a series of messages
on how to plan your career

What kind of engineers

make steel?

Tlie answer is mechanical engineers,

chemical engineers, electrical engineers,

mining engineers, industrial engineers,

civil engineers, and, of course, metal-

lurgical engineers. There are others,

too, but our listing covers the ones

most frequently encountered.

It's a common misconception that

college-trained metallurgists dominate

the steel industry. Not so. Erer)' major

engineering degree is represented with-

in the management ranks of a steel

company.

It makes sense. The mining and

processing of minerals obviously sug-

gests the need for Mining Engineers.

Then come the chemical processes of

coke-making, smelting, refining. Fuels

are consumed, valuable by-products

are made. Is it any wonder steelmaking

calls for Chemical Engineers.'

And how about the machinery, the

mills, the furnaces, the instrumenta-

tion that make up a modern steel plant.'

Mechanical Engineers design them,

and frequently supervise installation.

Civil Engineers design and put up the

buildings to house them, and the feed

lines to keep them supplied.

Power.' Steel is the biggest industrial

consumer of electric power. You can-

not conceive of a greater concentration

of electrical equipment than in a

modern steel mill. And many steel

plants generate electric power, too.

Electrical Engineers are busy fellows

in the steel industry.

Steelmaking calls for volume pro-

duction, complex and scientific, often

highly automated. Steel companies

make numerous finished products, too,

from nuts and bolts to nuclear-powered

cruisers. The Industrial Engineer finds

plenty to do around steel.

What's more, the above comments
fail to make perhaps the most im-

portant point—interchangeability. We
have found that there are endless op-

portunities for men with any one of

the engineering degrees we have men-
tioned to handle jobs entailing great

responsibility. The supervisor of a huge

open-hearth department, or a giant

rolling mill, might well be an M.E., a

Ch. E., a Met. E., an I.E., or C.E.

Sales Engineers— Because of the na-

ture of our products, Bethlehem sales-

men are best equipped when they, too,

are engineers. For a man with a tech-

nical background and a "sales person-

ality," there are splendid opportunities

with Bethlehem Steel.

Sbipbt/iUing—As the world's largest

privately owned shipbuilding and ship

repair organization, Bethlehem offers

careers to Marine Engineers and Naval

Architects, as well as to engineers in

many other categories.

The Loop Course—This program was

established some 40 years ago, to select

and train well-qualified college gradu-

ates for careers in the Bethlehem or-

ganization. It was so nameil because of

an observational circuit (or "loop") of

a steel plant. After a five weeks'

basic training period, which is held

once a year at company headquarters,

in Bethlehem, Pa., loopers receive

their first assignments, which call for

specialized training that may last for

a few weeks or for as long as a year.

Next comes on-the-job training, and

the looper is on his way.

Big and Diversified— Beca.usc of its

size and diversity, Bethlehem Steel

offers unlimited opportunities to "get

ahead." One of the nation's largest

industrial corporations, with over

140,000 employees, we are engaged in

raw materials mining and processing;

basic steelmaking and the production

of a wide range of steel products;

manufacturing; structural -steel fabri-

cating and erecting; and shipbuilding

and ship repair. A new centralized

research ficility, the Bethlehem Steel

Company-Homer Research Laborator-

ies, costing in excess of $25 million,

located in Bethlehem, Pa., rivals the

finest in any industry.

Read our Booklet—The eligibility re-

quirements for the Loop Course, as

well as a description of the way it

operates, are more fully covered in our

booklet, "Careers with Bethlehem Steel

and the Loop Course." It will answer

most of your questions. Copies are

available in most college placement

offices, or may be obtained by writing

to Manager of Personnel, Bethlehem

Steel Company, Bethlehem, Pa.

AU qualifitd applicants will rtceite cttnsiJeratiort for employmtnt uithcut rtgarj to ract, crttJ, color, or national origin.

BETHLEHEM STEEL stMl

NOVEMBER, 1961 47



One of a series . . .

Interview with General Electric's Dr. J. H. Holiomon

Manager—General Engineering Laboratory

SocietyHas Nev^ Needs
t and AA/anls— Plan Your
Career Accordingly

Q. Dr. Holiomon, what characterizes

the new neecJs and wants of society?

A. There are four significant changes

in recent times that characterize these

needs and wants.

1. The increases in the number of

people who live in cities: the accom-

panying need is for adequate control

of air pollution, elimination of trans-

portation bottlenecks, slum clearance,

and adequate water resources.

2. The shift in our economy from agri-

culture and manufacturing to "serv-

ices": today less than half our working
population produces the food and goods

for the remainder. Education, health,

and recreation are new needs. They
require a new information technology

to eliminate the drudgery of routine

mental tasks as our electrical tech-

nology eliminated routine physical

drudgery.

3. The continued need for national

defense and for arms reduction: the

majority of our technical resources

is concerned with research and devel-

opment for military purposes. But
increasingly, we must look to new tech-

nical means for detection and control.

4. The arising expectations of the peo-

ples of the newly developing nations:

here the "haves" of our society must
provide the industry and the tools for the

"have-nots" of the new countries if they

are to share the advantages of mod-
ern technology. It is now clearly recog-

nized by all that Western technology is

capable of furnishing the material

goods of modern life to the billions

of people of the world rather than
only to the millions in the West.

We see in these new wants, prospects

for General Electric's future growth
and contribution.

Q. Could you give us some examples?

A. We are investigating techniques for

the control and measurement of air and
water pollution which will be appli-

cable not only to cities, but to individual

households. We have developed, for

DR. HOLIOMON is responsible for General Electric's centralized, advanced engineering

activities. He is also on adjunct professor of metallurgy at RPI, serves in advisory posts

for four universities, and is a member of the Technical Assistance panel of President

Kennedy's Scientific Advisory Committee, tong interested in emphasizing new areas of oppor-

tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions.

example, new methods of purifying

salt water and specific techniques for

determining impurities in polluted air.

General Electric is increasing its inter-

national business by furnishing power
generating and transportation equip-

ment for Africa. South America, and
Southern Asia.

We are looking for other products

that would be helpful to these areas to

develop their economy and to improve

their way of life. We can develop new
information systems, new ways of stor-

ing and retrieving information, or

handling it in computers. We can

design new devices that do some of the

thinking functions of men, that will

make education more effective and per-

haps contribute substantially to reducing

the cost of medical treatment. We can

design new devices for more efficient

"paper handling" in the service

industries.

Q. If 1 want to be a part of this new
activity, bow should I plan my career?

A. First of all, recognize that the

meeting of needs and wants of society

with products and services is most
important and satisfying work. Today
this activity requires not only knowl-

edge of science and technology but

also of economics, sociology and the

best of the past as learned from the

liberal arts. To do the engineering
involved requires, at least for young
men. the most varied experience possi-

ble. This means working at a number
of different jobs involving different

science and technology and different

products. This kind of experience for

engineers is one of the best means of

learning how to conceive and design

—how to be able to meet the changing
requirements of the times.

GENERAL

For scientists, look to those new fields

in biology, biophysics, information, and
power generation that afford the most

challenge in understanding the world
in which we live.

But above all else, the science explo-

sion of the last several decades means
that the tools you will use as an engi-

neer or as a scientist and the knowledge
involved will change during your life-

time. Thus, you must be in a position

to continue your education, either on
your own or in courses at universities

or in special courses sponsored by
the company for which you work.

Q. Does General Electric offer these

advantages to a young scientist or

engineer?

A. General Electric is a large diver-

sified company in which young men
have the opportunity of working on a

variety of problems with experienced
people at the forefront of science and
technology. There are a number of

laboratories where research and ad-

vanced development is and has been
traditional. The Company offers incen-

tives for graduate studies, as well as

a number of educational programs
with expert and experienced teachers.

Talk to your placement officers and
members of your faculty. I hope you
will plan to meet our representative

when he visits the campus.

A recent address by
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A second sun: made in U.S.A.

The sun produces energy through nuclear fusion—a gigantic

hydrogen explosion that has been going on for more than 500

million years. We may duplicate it. Scientists at Princeton

University are experimenting with a Stellerator to attain con-

trolled nuclear fusion that will produce endless energy from the

hydrogen in sea water. The Stellerator is supported by 17 USS
Quality Forgings that could be made from only one material

—a new, non-magnetic Stainless Steel called Tenelon, devel-

oped by United States Steel.

Although the Stellerator is strictly experimental, there would

be no nuclear programs of any type without steel. The very

heart of an atomic generating plant—the reactor vessel—must
be steel, whether it's the power plant of a nuclear submarine

or a commercial generating station. In addition to the reactor,

the power station literally bristles with tons of special steels

developed in the laboratories and produced in the mills of

United States Steel. If nuclear power is the door to America's

future, the key is steel. America Grows With Steel.

For information about the many career opportunities, including

financial analysis or sales, write U. S. Steel Personnel Division,

Room 6085, 525 William Penn Place, Pittsburgh 30, Pa. U. S.

Steel is an Equal Opportunity Employer.

USS and Tenelon are registered trademarks

United States Steel



Westinghouse puts the future In your hands

Today's electricity Is produced in some of the biggest, most Ingenious and precise equipment ever built. One part . . . the turbine ... is as

big as a locomotive, revolves at the speed of sound, is so hot it glows a cherry red, and its parts fit together like a fine watch. That's today's

best method, and it's gone about as far as it can go. And so Westinghouse, which builds this equipment, is experimenting with completely

new methods of producing electricity. Some of them are rather exotic. One method produces electricity by shooting a stream of gas between

a set of magnets. Sounds simple, but this is like handling the roaring exhaust of a rocket. The gas travels 2.000 miles an hour at 5.000

degrees F. This method is magnetohydrodynamics. Called MHD for short. It is a jawbreaker of a problem. But Westinghouse and other

companies are nearing a solution. A Westinghouse MHD generator has produced electricity for 52 minutes. That's five times as long as

any other has ever run. If MHD "works," we will be in a new world of electric power. Problems like this and other problems face talented

scientists and engineers at Westinghouse. For information about a career with Westinghouse, an equal opportunity employer, see our

representative when he visits your campus or write: L. H. Noggle, Westinghouse Educational Department, Pittsburgh 21, Pennsylvania.

w You can be sure. . . if it's

Westinghouse



Wall St., N.Y.C.
knows the

soundest investment

in valves

Again, JENKINS VALVES

are the bankers' choice

Taller, perhaps, but there's no finer bank building

in New York than the new Head Office of United

California Bank on Spring Street in Los Angeles'

financial area. Headquarters for 122 offices in Cali-

fornia, this 370,000 sq. ft. building is an outstand-

ing example of the excitingly modern architecture

and superb engineering and construction which

draws many building experts to Southern California

for a "look-see."

There's an expected "California difference" in the

design and decor of this bank. But a significant fact

is that, like so many of the great bank buildings in

New York and other cities, the valves that control

the piping systems bear the same "Diamond and

Signature" trademark.

Obviously, California bankers and their architects

and engineers agree with their contemporaries

everywhere about the soundest investment in

valves. To assure a building-lifetime of trouble-free,

economical valve service, they call for JENKINS.

Why should you settle for less . . . especially when

Jenkins Valves cost no more than other good

valves? Specify "Jenkins Valves," for almost a

century the standard of quality. Jenkins Bros.,

100 Park Avenue, New York 17, N. Y.

Architect: Claud Beelman & Associates; Mechanical Engineer:

John C. Freeman; Mechanical Contractor: Mehring & Hanson
Co.; General Contractor: C. L. Peck Construction and Realty

Co. ... all of Los Angeles

JENKINS
MOST TRUSTtD IRADtMARR IN THE VALVE ^'^^^^^j/tlfk^

AVAILABLE FROM LEADING DISTRIBUTORS EVERYWHERE
Jenkins Valves control all service lines in the plumbing, heating

and air conditioning system
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I One in a series of messages
on flow to plan your career

Hopping or marching—

two patlis to a career

A career is sometimes defined as a

succession of jobs, whether with a suc-

cession of employers, or within a single

company.

A man is commonly said to be

"hopping" when he progresses by

switching from one employer to

another.

The man who sticks with a single

employer can be said to progress by

"marching."

Marching Pays 0/^— There are many

advantages to a one-company career.

It's obvious that tenure is accom-

panied by status, security, and bene-

fits that build in value as the years go

by. More significant, perhaps, are the

intangibles. You can't put a dollar

value on your familiarity with the

organization and the people in it.

And the respect they have for you is

equally important. The man who is

dedicated to his employer, and confi-

dent of his ability to progress without

looking afield, is free of distracting

tensions, free to concentrate his full

energies on the job at hand. And.

especially to the family man, just

"being settled" is mighty reassuring.

Finding the Right Employer — The
problem facing a graduating senior is

to locate a prospective employer that

offers an ambitious man promising

opportunities for a truly rewardmg
and satisfying career. The best answer

we know of is to look for a company
with a firm policy of "promotion from

within." And a second consideration

is the size and scope of the organiza-

tion.

Loopers are Career Men— Every year

Bethlehem Steel Company enrolls a

group of graduating seniors in the

Loop Course—the entire class makes

an observational circuit (or "loop") of

a steel plant durmg the basic training

period. We select qualified men for the

Loop Course on the basis of their

potential for careers in management,
and we train them accordingly. There

are about 2,000 loopers on the job at

Bethlehem, at all supervisory levels,

and in all of our diverse operations.

The Loop Course—New loopers report

to our general headquarteis, in Beth-

lehem, Pa., usually early in July. They
attend a basic course of five weeks, in-

cluding lectures, classroom discus-

sions, educational films, and daily

plant visits. The Loop Course is not a

probationary period. After completion

of the course, every looper receives his

first assignment. Then, after reporting

to a plant, yard, or home office divi-

sion, he receives further orientation

before beginning on-the-job training.

Bethlehem loopers embark on their

careers with thorough training behind

them.

Big and Diversified— Because of its

size and diversity, Bethlehem Steel

offers unlimited opportunities to "get

ahead." One of the nation's largest

industrial corporations, with over

140,000 employees, we are engaged in

raw materials mining and processing;

basic steelmaking and the production of

a wide range of steel products; manu-

facturing; structural-steel fabricating

and erecting; and shipbuilding and

ship repair. A new centralized research

facility, the Bethlehem Steel Company-

Homer Research Laboratories, costing

in excess of S25 million, located in

Bethlehem, Pa., rivals the finest in

any industry.

Read Our Booklet—The eligibility re-

quirements for the Loop Course, as

well as a description of the way it

operates, are more fully covered in our

booklet. "Careers with Bethlehem Steel

and the Loop Course." It will answer

most of your questions. Copies are

available in most college placement

offices, or may be obtained by writing

to iSlanager of Personnel, Bethlehem

Steel Company. Bethlehem, Pa.

All qualified uppliaiili will receive coniideratim for employment without regard to race, creed, color, or iiatioital origin.

BETHLEHEM STEEL BETHdEHEM
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Automation through communications

works wonders in moving
mountains of paper work

Todav, completely new concepts in communications are

helping business and industry to achieve undreamed-of

efficiency. \'ast volumes of day-to-day correspondence

and data can be sent over high-speed electronic systems

linking far-flung centers into tightly synchronized

operations.

As a leading specialist in microwave and carrier systems,

Lenkurt Electric is working wonders today in closing

the "communications gap" with these modern vehicles

of mass data transportation.

For instance, a single system can carry all communica-

tions simultaneously—telephone, teletype, video, busi-

ness data—even supervisory and control instructions.

.And they are received at distant points the moment

they are sent.

Lenkurt Electric is working in close alliance with the

telephone industry, railroads, pipeline companies and

electric utilities to reduce operating costs and step up

efficiency with microwave and carrier communications.

Lenkurt Electric Co., Inc., San Carlos, California.

• • •

Engineering Graduates with inquiring minds and a

sense for the future will find interesting opportunities

for achievement at Lenkurt Electric.

Specialists in VIDEO, VOICE and DATA TRANSMISSION

lEMURT ElECTR/C
Subsidiary of foiiiT^

GENERAL TELEPHONE ^ELECTRONICS \^J
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OPPORTUNITY
is voiirs at

DEICO
^

Ambitious, talented young men with new

ideas and a zest for challenge will find

unusual opportunity at Delco Radio Division,

General Motors Corporation.

Delco enjoys an enviable reputation for attracting

and retaining top-notch talent in the

electronics field. We feel it's a result

of the atmosphere at Delco where

the individual finds oppjortunity

to exercise and develop his

abilities to the fullest.

Our recently completed 125,000 sq. ft.

Research and Development Center

provides unlimited facilities

for utilizing these abihties

in the investigation and development

of such space age devices as semi-

conductors, computers, static inverters,

thermoelectric generators, power supplies,

machine controls, to name but a few of

Delco's current projects.

To this combination of outstanding talent and

facilities we attribute our pattern of success

over the years. To this same combination

we look for continued success as we assault

the challenges of the future.

Why not cast your lot with a leader

in the field? Arrange an appointment

with our interviewer when he visits your

campus, or for additional information

write: Mr. CD. Longshore, Supervisor

—Salaried Employment.

ELCO Radio Division of General Motors

KoKOMO, Indiana

THE TECHNOGRAPH



Good reasons why I

chose American Oil

hy

"Here you're treated as an individual. The Com-
pany respects and recognizes individual achieve-

ment. The worl< is challenging and affords the

chance to use your own ingenuity."

That's Don Anderson tallying, 31-year-old

mechanical engineer engaged in testing lubricants

at American Oil Company. Don spent six years

in the military service prior to earning his

Bachelor of Science degree at the University of

Illinois. Don, the father of two children, explains,

"The routes to the top are many and varied.

There's plenty of opportunity for advancement
—and that's the best kind of job security I can
think of."

The fact that American Oil attracts talented

college graduates like Don Anderson may have
special meaning to you as you plan your career.

Don is one of many young scientists and engi-

neers at American Oil who are growing profes-

sionally in a wide range of research projects.

There are challenging opportunities in many
areas. Chemists, chemical engineers, mechanical

engineers, physicists, mathematicians and metal-

lurgists can find interesting and important work
in their own fields.

For further details about the rewarding career

opportunities at American Oil Research and
Development Department, write to: D. G.

Schroeter, American Oil Company, P. O. Box
431, Whiting, Indiana.

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS,

LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS

ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN

SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:

New and unusual polymers and plastics • Organic ions under electron

impact • Radiation-induced reactions • Physiochemical nature of

catalysis • Fuel cells • Novel separations by gas chromatography •

Application of computers to complex technical problems • Synthesis

and potential applications for aromatic acids • Combustion phenomena

• Solid propellants for use with missiles • Design and economics:

New uses for present products, new products, new processes • Cor-

rosion mechanisms • Development of new types of surface coatings.

STANDARD OIL
DIVISION OF AMERICAN OIL COMPANY

NATIONAL MARKETTING AFFILIATE OF STANDARD OIL COMPANY I INDIANA)
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From The Editor's Desk . .

WHY BUILD SHELTERS?
FALLOUT

In September of 1961 the University of Illinois was
asked by the Department of Defense to begin a series of

seven courses, each two weeks in length, designed to

give the practicing engineer and architect an understand-

ing of fallout shelters. The objective of this course, as far

OS the government was concerned, was to develop the

capability for analysis of existing structures to determine

whether or not an existing building would make a good
fallout shelter. As any engineer knows, a course in an-

alysis infers design.

The government is about to launch a full-scale pro-

gram of building community fall-out shelters. Both the

government and the people of the United States are,

more than ever, aware of the importance of civil defense

and fall-out shelters. We at the University of Illinois,

and in particular, in the Civil Engineering Department
hove long been aware of the importance of civil de-

fense. The University has participated in many of the

nuclear tests conducted by the U. S. Why? To quote Mr.

Hanley, of the Civil Engineering Department, "Recogniz-

ing the possibility of a nuclear war, we feel we have a

moral obligation, as engineers, to study the problem and
protect people from the effects of radiation to the best

of our ability ... it is immoral not to try to save people."

Some people attempt to detract from the importance
of civil defense and, in particular, fallout shelters, by
saying they are a provocation to the Russians, or that

fallout shelters are ineffective. This editorial will attempt
to answer these objections.

First, let us examine the effectiveness of fall-out

shelters. To better understand the purpose and effective-

ness of shelters a basic understanding of the nature of

fallout must be established. Fallout is of four general

types These are fallback, driftout, early fallout and
world-wide fallout. Fallback consists of the heavier ma-
terial which falls into the crater and the immediate vi-

cinity of the detonation. People in this area hove little

chance of survival without blast shelters. The driftout

may extend several cloud diameter downrange. It is

generally made up of the dust particles in the stem of

the "mushroom" and some of the dust from the cloud.

Driftout generally does not extend beyond the range of

blast damage. With adequate protection a man can sur-

vive in the drift-out area.

Early fallout can be protected against. It consists of

the finer particles that fall outside the blast area within

the first few days after the blast. As an example, a man
200 miles from the point of detonation, without ade-
quate protection may be subjected to a lethal dose of

600 roentgens. Even in a simple basement shelter with

a protection factor of 100, the total dose to which he

would be subjected, in the same period of time, is six

roentgens, a dose that would not even produce a mild

form of radiation sickness.

The fourth phose of fallout is what the world is

being subjected to right now, from the current Soviet

nuclear tests. This world-wide fallout contains the fine

particles which are curried into the stratosphere to fall

to earth with rain or drift down towards earth continents

away from the blast. The time factor is man's best pro-

ection from this fallout. The intensity of radiation de-

creases exponentially with time.

If shelters are not effective, how can they be a provo-
cation to the Russians? It is obvious a logical thinker con
not hold the opinion that shelters are both ineffective

and a provocation. The two arguments are mutually ex-
clusive, and if the Russian leaders are alarmed at the

American interest in defending themselves, the conclu-

sion must be that shelters ore effective.

Let us consider shelters as a provocation. In this sub-

jective area one con only state an opinion. This editor's

opinion is that a person must be quite naive to assume
the Soviets do not know our intentions. The Soviets ore
fully aware of NATO strategy to strike only if struck

first. The alarm from the eastern camp stems from the

fact that the Americans ore building one more strong

link of defense.

Some soy we must trust the Soviets. As anyone who
reads a daily newspaper knows, the Russian were se-

cretly preparing to test their bombs in the atmosphere
while talking of a test ban treaty with delegates from
the West. But mistrust of the Soviets can very easily be
based on the philosophy of the Russian Communists. In

the words of Lenin, a name which still remains in favor

with Mr. K., "As long as capitalism and Socialism remain,

we cannot live in peace. In the end one or the other will

triumph—a funeral requiem will be sung either over the

Soviet Republic or over world capitalism. This is a respite

in war."
On the method of winning this death struggle, Lenin

states his means when he spoke on infiltration into trade

unions: "A Communist must be prepared to moke every

sacrifice and, if necessary, even resort to all sorts of

schemes and strategems, employ illegitimate methods,

conceal the truth, in order to get into the trade unions,

stay there and conduct the revolutionary work within at

all costs."

We will not provoke the Russian leaders. They have
the initiative. We are not trying to conquer the world.

If anything, we take a defensive role, striking back when
already bitten.

Further objections to the construction of fallout shel-

ters come from the "if everybody can't have them, let's

not have any" thinkers. They insist that shelters are

now a status symbol and available only to a relative

few. These objections are certainly answered by the ob-

jective of the before-mentioned course. Many existing

buildings can provide adequate protection away from

the blast area. Furthermore, each community knows the

needs and financial ability of its residents (more so than

the Federal Government) and could review its situation

and prepare community shelters. Many home owners in

a prosperous society can afford a shelter or have one
constructed in his basement. We are a prosperous coun-

try. We can build shelters, if not as individuals, as com-
munities.

No sane man wonts war. This does not guarantee

the continued existence of New York, Chicago, Los An-

geles, and Washington. It also does not guarantee the

sanity of our opponents. Let them not catch us unpre-

pared, OS on the last "day of infamy."

. . . S. H. Altmon
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Like about 239,000 miles if you're part of the

scientific team at Ford Motor Company's

Aeronutronic Division in Newport Beach,

California.

A leader in missile development, Aeronu-

tronic w/as assigned to build the U.S.'s first

moon capsule for the NASA Ranger lunar

exploration program. This 300-pound instru-

mented package will be launched by a larger

spacecraft for impact on the moon's surface

where it will transmit computer data to earth.

Meanwhile, back on this planet, men and

ideas are in constant motion at Aeronutronic,

planning scientific break-throughs which will

effectively transform new concepts into practi-

cal products for industry and defense.

Aeronutronic has been awarded prime

contracts for the Air Force "Blue Scout"

rocket-space program; the development of

DECOYS in the Air Force ICBM program;

SHILLELAGH surface-to-surface guided mis-

siles for the Army.

Ford Motor Company recognizes the vital

relationship of science to national security.

Through our Aeronutronic Division sup-

plemented by our scientific research and

engineering facilities at Dearborn, Michigan,

we actively support long-range basic research

as an indispensable source of today's security

and tomorrow's products. This Is another

example of Ford's leadership through

scientific research and engineering.

PRODUCTS FOR THE AMERICAN ROAO AND THE AGE OF SPACE C^w>
MOTOR COMPANY

The American Road, Dearborn, Michigan
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Materials for electronic "miniatures"
Monsanto ... a world leader in chemicals, plastics and
petroleum products ... is now also a major producer
of semiconductor materials including silicon, gallium

arsenide, indium arsenide and indium phosphide vital

materials used in the manufacture of electronic compo-
nents. Around the clock, Monsanto engineers produce
these materials in a new custom-designed plant near

St. Charles, Missouri.

Why is this new Monsanto activity important to you?

Because it suggests the kind of future Monsanto offers

the young engineer of exceptional promise. Here is a

company ready and able to move vigorously into new

¥ •; iifti»ijkl

fields . . . like the fast-growing electronics industry.

That means growing room for you ... ever-expanding
opportunity as your professional interests broaden.

See your Placement Director to arrange an inter\'iew

when we visit your campus
soon. Or write for our new
brochure, "You, Your Career

and Monsanto," to Profes-

sional Employment Manager,
Department EM 3, Monsanto
Chemical Company, St. Louis

66, Missouri.

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN

DECEMBER, 1961



John Tascher, GE '62

Russia Today
A quick tour of some Russian cities . . . How the Houses,

Factories and People Appear

Nine days is hardly time enough to

pass judgment on a country as huge and

complex as the USSR, but in that per-

iod I did get a glimpse of how advanced
it is. It is fairly obvious even to the

most casual observer that technical ap-

plications in many fields of activity are

behind the times by our standards. For
example, when our group drove through
the new residential districts v/hich our
guide proudly showed us, it wasn't too

difficult to spot ugly scars on the new
buildings where bricks and tiles had
fallen out of place. The bus in which
we rode shook and rattled and didn't

add to our enjoyment. On the other
hand, some of the showplaces in the

Russian capital equalled anything I've

seen in Western Europe or America. In

this article I will attempt to describe

what I saw.

RESIDENTIAL BUILDING

CONSTRUCTION

The rows and rows of impressive

looking apartment buildings was our

Hrst and perhaps the most lasting im-

pression of Moscow. These new residen-

tial sections probably reflect Russia's

greatest domestic problem. Apparently
the government is building these units

as fast as the raw materials can be

thrown together. There is no regard for

quality or architectural taste. A crash

program exists to provide enough hous-

ing for Moscow's millions.

To achieve these results, the builders

seem to follow a standard construction

plan in which prefabrication is univer-

sal. Each building is from five to seven

stories high and has, according to our
guide, 80 flats of one, two or three

rooms.

We saw buildings at all stages of

construction. There wasn't any steel

superstructure or piles of reinforcing

rods as is common in the U. S. To com-
pensate, greater quantities of concrete

are used. Walls are very thick at the

base and taper off toward the top. They

10

is is an apartment house in the northern outskirts of Moscow. Note, the critical housing shortage shown by the
shack standing next to it. The housing shortage is so critical that it cannot be hidden from the casual visitor.
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consist of prefabricated sections which

appearc(] to be about 10 feet square.

The walls are covered b\ an exterior

layer of a tan-colored brick. When
asked approximately how lnn>2: it takes

to build a unit, our guide said, "1 can

tell you almost exactly. It takes from

three weeks to a month."

Due to the lack of a continuous

steel superstructure and also to the set-

tling of inadequate foundations, cracks

had developed in the walls of many

buildings. Often this would cause bricks

and tiles to fall. More often, possibly,

the bricks v.-eren't put in tight enough

to begin with. As a result, safety net-

ting has been installed around many of

th? buildings at the second-floor level

to prevent ;ui\one from being hit by fall-

ing debris. K\en the Russians admit thar

the buildings lea\e something to be de-

sired. According to the book. To Mos-

toiv and Beyond, bv Harrison E. Salis-

bury, "these buildings will constitute

the slums of Moscow by IQJD. The chi-t

architect calls it inexcusably bad."

Unfortunately I didn't have an op-

portunity to go inside any of these

buildings. Our hotel in Moscow,
though, was onl\' two years old and the

design and materials were similar to that

of the new apartment houses. I would

think the apartment houses are similar

inside. The two steps used in coming

into the hotel were made of stone in

which very little mortar was used. Once
inside the double doors, there were two

gift and magazine counters, one to the

right and one to the left. It seemed the

clerk was never there. Possibly the

counters were for show purposes only,

since there may not have been enough

goods to be sold. To go to my room, I

turn to the right and go down a long

spacious lounge to an elevator cage. A
large, smoothly-working elevator takes

me up to the fifth floor. To get the key

to the room, I must go to the desk

at the end of the hallway. Here a wo-

man keeps the keys to all the rooms on

the floor. (In Russi.i, as in most other

countries of Europe, a person never

takes his key when he leaves the hotel.

)

She probably won't be there, for she is

usually off in some room talking with

the cleaning woman or someone else. It

often happens that when I am in a hur-

ry I have to search the entire floor for

her. Finally I go to the room and un-

lock the door. The doorknob doesn't

turn. I just push on the door and walk
in. Most likely I will be greeted by the

"big-brother" radio. One station plays

constantly unless someone bothers to

turn the thing off. It was on in other

rooms down the hall, for each room
has one just like it. The \oice of Mos-
cow usually plays some minutes of

music, either militaristic marches or

classical. Then a commentary in which

a man and woman alternate in speaking

would be heard. .An occasional ".Anu-ri-

kansky" is heard.

The rooms are comtnrtable .uul lia\c

plenty of space even though shoddy

workmanship is evident. The flocn-

boards could be lifted from the floor.

They weren't nailed to the sub-flooring,

probably because there wasn't enough

TECHNOLOGICAL DISPLAYS

.Vnotlier insight into the level of So-

viet technology can be seen by a walk

through the "Park of the Achievements

of Our Economy," an exhibition of the

technological developments of Soviet in-

dustry. It seemed something like a per-

manent World's Fair. There are pavili-

4:00 p.m. Rush hour on Nevsky Prospect, Main Street of Leningrad

steel for nails. Instead, the pieces tit to-

gether like a puzzle and are glued.

Since there are no screens on the win-

dows, as in most other places in Europe,

the flies are a real problem. The rest-

rooms and shower rooms leave much to

be desired. The shower room, which is

in the basement, has about 20 indi\idual

stalls. There is no tiling on the walls

or floors, only bare concrete. I won't say

much about the restrooms except that

in most public buildings, such as railway

stations, it isn't necessary to know the

language to find them; you just follow

your nose.

This was my hotel in Moscow. It isn't

the best hotel in town by any means. In

fact, it is better than some of the hotels

I have patronized so far in Europe. But

for a building only two years old, it

certainly does not equal buildings in

most other parts of Western Europe.

In contrast, our hotel in Leningrad

on the Nevsky Prospect — the main

street — was pre-revolutionary, similar

in layput to many other hotels in Eu-

rope. There really wasn't much diiier-

ence and it would be hard to tell wheth-

er you were in Leningrad or Paris.

Most of the buildings along the Nevsky
Prospect weie old mansions built

bv the uobilitN of the Russian Empire.

Thev looked to be in better condi-

tion than did man\ of the two year old

buildings. -As someone said, "The new
looked old and the old looked new."

ons for electi'onics, machinery, atomic

energv, and others for each of the Li

Soviet republics done in the architecture

characteristic of the region. First. I en-

tered the Exhibition of Machinery

Hall. Here the Russians displayed many

machine tools such as lathes and milling

machines. A machine that was used to

measure tolerances on \alves and that

rejected the faulty rods into a discard

can was being operated. Unfortunately

for the operator, some of the rejected

rods missed the discard can and dropped

to the floor. It seemed as if the machine

timing could have been improved. Near-

by, a ball-bearing machine was being

demonstrated. It seemed to work pretty

well and it had won first prize. There

were trucks on display outside the Ma-
chinery Hall; some of them, according

to a fellow tour member, closely re-

sembled International Harvester models.

Next came the Atomic Energy ex-

hibit. Most of the displays were stale

—

cosmic ray counters and charts explain-

ing nuclear fission—such as could be

seen all over Europe and America. One
booth was interesting though. This ron-

tained two remote control hands which

could handle radioactive material with

great dexterity. These "hot" materials

could be poured from one test tube to

another with ease h\ the operator who
stood behind thick glass. Another inter-

esting device was a radioactive contam-

ination detector. Workers who handle
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radioactive materials step into this booth

before leaving a factory to check to see

if they have dangerous doses of radio-

activity in their clothing. Both of these

devices exist in the United States.

We then spent a few minutes at the

Electronics Exhibit. The color TV dis-

play was not ready yet. They proud-

ly showed the 1950 model TV sets.

Crowds gathered aroimd a tape record-

er which was playin;^ back a speech. I

didn't spend much time at this exhibit,

but noted no transistor radio sets or

other electronic consumer luxuries. For
a country that has perhaps the most ad-

vanced rockets in the world, these dis-

plays were rather un-imposing.

A FACTORY VISIT

Once I had sei-n some results of Sovi-

et technology, I wanted to visit a fac-

tory and see actual production, perhaps

an auto assembly plant or, if possible, a

steel mill. Helene, the guide, said she

would go to the Intourist office and see

what could be arranged. She returned

later to tell my companions and I that

it was possible to visit a watch factory.

So, on this last morning in Moscow, we
drove across town to the five- story pre-

revolutionary buildin;^. Before touring,

a short introductory talk was given by

one of the technical managers, while

Helene translated. He said that the

factory produces three milloin v/atches

a year, employs 7,500 workers, of whom
75 per cent are women, and that the

workmanship is equal to that found in

Switzerland, France, or anywhere else.

He commented that this plant is only

30 years old while similar plants in

other countries have been working for

two or three hundred years. The man-
ager then said, "By the expression of

your faces, some of you don't seem to

believe me. But in a few minutes when
I take you around, you'll see what I

mean."

He spent about an hour and a half

with us. First, we saw an assembly line.

All the workers were women, most of

them young, from 18 to 25 years of

age. They sat along both sides of long
tables. A conveyor carried the watch
casings along slowly and the worker
would place a few gears or screws be-

fore it moved along the line to the next
operator. Her tools consisted of tweez-
ers, small screwdrivers, an optical de-

vice to go over one eye such as the local

watch repairman uses, and a pair of very
steady hands. When asked about this,

the manager said that the close work
didn't harm their eyes until they became
about 40 years old and at this time they

would be transferred to other jobs. One
member of our tour then chuckled and
said, "Yes, they are transferred to

sweeping the streets." This was not

meant to be fiuiny. Many women do
work at such hard-labor jobs as painting

buildings (in either pink, a light green.

Palace "Peterhof" near Leningrad. Summer residence of the Czar.

or a sickly looking yellow, the onl\

three colors for buildings I've seen in

Russia), plastering, digging, and doing

street repairs.

At the factory we were also shown
recently installed automatic forming

machinery which makes springs, spin-

dles, axles, small watch gears, and other

small parts. They were complex ma-
chines and seemed to be in good work-
ing order. Many could be tended b\

one person. There was a section of the

factory where parts are punched out by

stamping machines. Here they still use

conventional machinery which, the man-
ager said, is to be replaced by auto-

matic machinery sometime this fall. We
saw an ultrasound cleaning device that

"shakes" loose the lubricant and small

particles from the parts produced by the

forming and stamping machines.

Several men operated an oscilloscope

or electronic device which checked to

see if the watch was running too fast

or too slow. It seemed that a correct,

standard timing de\ice caused a wave
form and then the tick-tock of the watch
to be tested caused another wave on the

scope. H the waves were synchronized,

the timing was okay. Several men ran

this operation.

In contrast, the plant layout seemed
like a relic of 1890. There were no
elevators for personnel use, the lighting

was very poor. Each assembly worker
had an individual fluorescent tube above

her work; there was no other lighting

except that from the windows. Bare
electric v/ires were exposed near the

switch boxes, and the overall decor was
colorless. There were many pictures of

government and party officials, along
with the inevitable of Lenin smiling

bene\olently down to the workers. Of
course, there were pictures of the "work-
ers nf the week" displayed in prominent

places. These people have been the

highest in unit production during the

previous week and are accorded high

honors and usually get a reward such

•as higher pay, a better job, access to bet-

ter li\ing quarters, or some such capital-

istic incentive.

After the tour we were taken back
to the reception room where we could

look at some of the watches produced
and could ask questions. We found out

that the average worker makes 90-110
rubles a month (based on the tourist

exchange rate, 0.90 rubles equals a dol-

lar). The chief technical man makes
275 rubles a month and the head of

the factory 350. The work period is

seven hours a day, five days a week. The
manager went on to say that factory

heads and planners did not have to be

members of the Communist Party, but

that they usually are. He himself was
a member. When asked who wasn't a

member, he said triumphantly that the

chief technical manager wasn't. When
asked about labor relations he said that

unruly or uncooperative workers are

counciled and usually go back to their

job in the right spirit. Although he

didn't say what happened to them, the

manager commented that only one man
in the histor}- of the factory had been

fired.

Different watches in two display cases

were passed aroiuid at this time. Most
were heavy and bulky compared to ours.

The ladies' watches were not the fine,

precision types seen elsewhere. I saw no
expansion bands. The bands were either

leather or solid pieces of metal stamped
onto the watch. None of them were
working. A friend wound up a pocket

watch and tried to get it going. The
winding was heard all over the room,
but the watch wouldn't go. He un-

((ymthuivd on Page 26, Col. 1)
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BENDIX IN SCIENCE AND ENGINEERING

n

• • • •

Mass spectrometer— 10,000 chemical analyses every second.

A valuable tool for fast analysis of gases, liquids, solids, and

plasma, the Bendix" Mass Spectrometer is another dramatic

result of Bendix teamwork. Physicists, engineers, chemists— all

contributed to the development of this first successful time-of-

flight mass spectrometer.

Based on the patented Bendix time-of-flight principle, the

Bendix Mass Spectrometer uses pulsed electron beam to create

ions which are immediately accelerated into a field-free region.

Here, ions separate according to their mass-to-charge ratios. These

separated ion signals are then amplified in the electron multiplier

and fed to an oscilloscope, whose sweep is synchronized to the

spectrometer frequency. As many as 10,000 complete mass

spectra are presented each second, making the Bendix Mass

Spectrometer ideal for applications requiring extremely rapid

response.

Two other developments resulted from this work. One is a

double-grid ion acceleration system, with exceptionally high

resolving power. The other is a magnetic electron multiplier, which

is becoming an important component in Bendix-developed instru-

mentation systems for space research.

Currently, as part of our miniaturization research efforts,

our engineers are completing an advanced version, weighing only

12 pounds, for measuring the composition of the atmosphere

of manned space vehicles.

If you're interested in challenges, sign up for an interview

with a Bendix representative through your placement office. Or,

write to Dr. A. L. Canfield, The Bendix Corporation, Fisher Build-

ing, Detroit 2, Michigan. Career opportunities in California,

Connecticut, Indiana, Iowa, Maryland, Michigan, Missouri, New

Jersey, New York, Ohio, and Pennsylvania,

Creative engineering in these fields: automotive, aviation,

missiles and space, manufacturing and systems development.

An equal opportunity employer.
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's

a challenge—and interesting work, too. As a member of a team assigned to a special project,

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company

to be with— a leader in the industry." Build a rewarding career for yourself with Texaco. There are

excellent opportunities for young men with any of a wide variety of engineering or science degrees.

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd /rf^coV

Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. \^^/
Qualified applicants will receive consideration for employment wfithout regard to race, creed, color or national origin.
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John M. Shephard, ME '65

''To Be or Not To Be

and the computer

99

Something New is Being

Done With Man's Closest

Intellectual Competitor . .

Hamlet May Have

A New Ophelia

With the advent of electronic com-

puters an entire nev,- race of "mechan-

ical men" have taken over the headlines.

One of the latest and most unusual of

the "human simulating machines" was

introduced by Bell Telephone Labora-

tories. On May 10, 1961, the Acousti-

cal Society of America was given a non-

mortal reading of the immortal words

of Shakespeare. They heard a tape re-

cording of an electronic computer re-

citing the famous "To Be or Not To
Be" soliloquy from Hamlet. Of course,

as far as the computer was concerned,

to be or not to be alive was not the ques-

tion. It had merely synthesized the

speech from instructions fed to it on

punched cards by Doctors John L. Kel-

ly, Jr. and Louis J. (jerstnian.

Dr. Kelly demonstrated several sam-

ples of synthetic speech and explained

that they were produced during a re-

search experiment at his laboratories for

the purpose of obtaining a better under-

standing of the nature of speech.

The computer accepts, on a sequence

of punched cards the names of phonetic

symbols which make up an English sen-

tence. It processes this information and

synthesizes speech which is intelligible,

although slightly "mechanical" in qual-

ity. With further refinements of their

computer program, Kelly and (lerstman

expect to obtain more human-like

speech. Eventually they hope to be able

to imitate the voices of specific persons

in their simulated speaking machine.

The machine also sings. Dr. Gerst-

man played a tape of a baritone voice

singing a verse of "Bicycle Built For

Two." The song was also generated in

the computer. The words are quite in-

telligible and, what's more, the note's

are exacth' on pitch.

Although actors and entertainers need

not fear being superceded by the talents

of the computer, the electronic-brain

may be extremely helpful to the perfec-

tion of a performance of a vocalist. If

the computer can be perfected to the

point of perfectly generating the human
voice, a vocalist may use the computer's

voice as a model. The vocalist may in-

sert the cards for a particular song into

the computer, as the computer produces

the song, a perfect model of the song for

the vocalist will be produced. The com-

puter's voice would then be put on tape

for future reference of the vocalists. He
would then have a perfect recording of

the song so he may study and analyze

it to perfect his own performances. Due
to the high hourly cost and the fact that

it takes up to 2S minutes of computer

time to produce one minute of synthetic

speech or song, the entertainment field

is reasonably safe from being over-

thrown by the computer.

Dr. Kelly explained that current re-

:earch in speech synthesis has been und-

ertaken to seek new knowledge which

will be useful in devising ways of trans-

mitting the essential infonnation con-

tained in speech more efficiently over

communication systems. At the present

rate, it may be only a short time before

new realms of communication systems

have replaced the current methods.

Another application of the computer
may be in tiie business world. An execu-

tive in New York may have a business

letter for some concern in San Diego

typed. Immediately the computer in San

Diego is activated and the voice of the

sender in New York will be simulated

by the computer in San Diego. In this

way, ideas will be expressed in a more
comprehendable manner and time will

be saved. It may even be possible to carry

on a two-way conversation with a per-

manent record of the conversation avail-

able for future reference. In this way,

business transactions will be speeded up

to several times the present pace.

The advent of a computer capable of

duplicating human speech to the point

of being indistinguishable from the nor-

mal speaking tones of the human voice

will greatly increase the educational op-

portunities of the handicapped. There

are numerous ways the computer could

increase the education of the blind. A
blind person may be able to have this

computer read books to him which pre-

viously been encoded on punched cards.

He will be able to comprehend in a

more natural manner the troubles that

face the world today.

In the educational fiield, the com-

puter may find itself being used as the

teacher of an\ niunber of subjects. It

will not only be able to teach the pre-

pared lesson for the day, but will be able

to answer questions fed to it b\ the stu-

dents themseKes.

Indubitably there will be other appli-

cations, however, at present, Kelly and

Gerstman are concerned with the basic

fundamentals. They are analyzing

speech and breaking it down to its raw
elements. They feel that when the\ can

combine the elements into synthetic

speech and make it indistinguishable

from human speech, they will have come

a long way toward understanding the

nature of speech.

So they are continuing to experiment,

to modify their computer programs, and

to make the computer speak, recite and

sitig. And since everything which comes

out of the computer is specified by the

instructions they program into it, the

computer has one advantage over human
beings—when called upon to "say a few

v.'ords, " the computer, at least, doesn't

worrv over what it should sav.
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VERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT
Almost every scientificall\ trained man can find stimulating and rewarding career

opportunities within the broad spectrum of Pratt v^ Whitney Aircraft activities.

From the solid foundation of 36 years as a world leader in flight propulsion

SNStems, PiSiWA de\elopment activities and research investigations today are far

ranging. In addition to continuing and concentrated development effort on air

breathing and rocket engines, new and exciting a\enues are being explored in

every field of advanced aerospace, marine, and industrial power applications.

The reach of the future ahead is indicated by current programs. Presently,

Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in

inagnetohydructynamics . . . ihennionics and iheinw-eleciric conversions . . . hyper-

sonic propulsion . . .fuel cells and nuclear power.

To help move tomorrow closer to today, we continualh seek ambitious young
engineers and scientists. Your degree? It can be in: MECH.ANICAL .AERO-
NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING
P PHYSICS CHEMISTRY METALLURGY CERAMICS MATHE-
MATICS ENGINEERING SCIENCE or APPLIED MECHANICS.
The field still broadens. The challenge grows greater. And a future of recognition

and advancement mav be liere for vou.

For further information regarding an engineering career at Pratt & Whitney

Aircraft, consult your college placement officer or write to Mr. R. P. Azinger,

Engineering Department, Pratt & Whitney Aircraft. East Hartford 8. Conn.

PRATT & \A/ H I T l\l E Y AIRCRAFT
Division of United Aircraft Corporation

CONNECTICUT OPERATIONS East Hartford. Connecticut

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beact^ County. Florida

All qualified applicants will receive consideration for employment without regard to race, creed, color

or national origin.



This is the University of Illinois at Congress Circle in Chicago as it will look after completion of the first phase of

construction, planned for 1964. Included will be two high-rise buildings—the staff office and administration build-

ing and the Union high-rise; the Lecture Center; a portion of the Library, and a portion of the science and engi-

neering laboratory; six classroom buildings, built in two clusters of three each, and the physical plant facilities.

Three parking areas also will be built—one on the west, one on the south, and a smaller one on the east.

Michael Skau, GE '65

Navy Pier's Replacement
A Report of the University of Illinois'

New Campus in Chicago

On September 1, 1961, the proposed

master plan for the new campus of the

University of Illinois at Congress Cir-

cle, Chicago, was revealed at a meeting

of state and city officials, members of

the Illinois General Assembly, the Uni-

versity's Board of Trustees, and other

community leaders.

The educational program now being

offered in temporary facilities of the

Chicago Undergraduate Division on

Navy Pier will be transferred to the

new campus and will be the basis for

expansion into a full four year, degree

granting program.

The primary mission of the expanded

Chicago Division will be to meet the

pressing needs and demands created by

population increases and by rising pro-

portion of high school graduates seek-

ing admission to college.

Military Science (Rt)TC) will be

offered on a voluntary basis. The pro-

posed student Union Building will be

devoted to recreational facilities in such

activities as swimming, tennis, handball,

archery and bowling.

The campus is compact, and will be,

therefore, one of the most intensively

developed among universities in the

United States. Thus, buildings are being

designed to ser\e a function rather

than a discipline. With this in mind,

classroom buildings are designed. In an

urban community, and on a site as com-

pact as Congress Circle, the use of high-

rise structures, when feasible, is sound

economically.

Also planned is an "express walkway'

which will connect most buildings on

the campus at the second-story level,

either directly or through tributary side-

walks. This walkway will be free of all

but pedestrian traffic.

A similar walkway will connect the

student union on the east side of the

campus with the Library on the west,

with the two walkways meeting at the

"Great Court" in the center of the

campus.

The "Great Court" — actually the

roof of the lecture center in the center

of the campus—is another major feature

of the master plan.

The campus plan is designed to meet

the needs of today and tomorrow. It not

only incorporates the educational tradi-

tions of the past—it has also been

shaped by the factors of the existing site,

educational program, staging require-

ments, aesthetics, and economics. It em-

bodies a modern conception of efficient

space utilization, getting the most from

the construction and maintenance dol-

lar, and planning for the future.

Construction, as set forth in the mas-

ter plan, is divided into three parts, each

representing a phase determined by en-

rollment projections and educational

programs required.

The first phase is to be completed by

the fall of 1964 for an enrollment of

9,000 students, with most advanced un-

dergraduate work restricted to the Col-

leges of Liberal Arts and Sciences, and

Commerce and Business Administration.

The second phase is scheduled for

completion by the fall of 1969 and is

planned for an enrollment of 20,000
students in a full four year, degree

granting institution.

The third phase, scheduled for con-

struction probably after 1969 includes

auxiliary buildings, graduate, research,

and service structures, and facilities for

other aspects of the program to be added
after that date.

This campus plan will become a sym-

bol of the Land Grant College and state

university expressing the basic phil-

osophy of broad educational opportunity

and reflecting the spirit of a city, a

state, and a nation.
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At the center of the campus of the University of Illinois at Congress Circle,

where the most intensively used facilities will be located, will be "The

Great Court," actually the roof of the Lecture Center. The four large lecture

rooms in the Center are expressd on the Court by four circular areas paved

in contrasting materials. The Court will connect with the express walkway
linking the north and south sides of the campus, and with the Union and

Library, shown in the above photograph to the left and right of the Great

Court respectively.

Two outstanding features of the University of Illinois at Congress Circle are

shown in this photograph. The staff office and administration building, on

the left, will be the tallest building on the campus—28 stories. It is to be

built by September 1964 in the first phase. On the right is the Auditorium,

scheduled for construction some time after 1969, depending on the avail-

ability of funds. Design plans call for it to have a curved roof and walls.

Condemn Some
Job 'Offering"

Techniques
Industrial firms arc practicalh unani-

mous in condemning present campus re-

cruiting techniques for being too costly

and tor giving students an inflated pic-

ture of their own value. But they are

also afraid to do anything about it.

A recent If'all Street Journal survey

brings out industry worries and un-

covers instances of questionable prac-

tices in the quest for talente<l gradu-

ates.

Principal coiiiplaitit of industrial re-

cruiters is that they must either com-

pete tooth and nail in expensive, snow-

balling recruiting programs, or else

stand by and watch their less conserva-

tive competitors grab of? the top gradu-

ates. In addition, corporate bowing and

scraping makes students big-headed and

easily disillusioned when confronted

with industrial facts of life, report com-
panies. To stop all this, many recruiting

officials would like to scale down some
of their operations, provided, naturally,

that their competitors do likewise.

From another quarter come other

complaints: To get what they want,

companies indulge in highly question-

able practices, say college placement di-

rectors. Not only do recruiters try to

circumvent authorized student-contact

channels, but they use corporate contri-

butions to schools as a weapon to get

preferred interview scheduling and ad-

vance lists of student names and qualifi-

cations.

On the other hand, company recruit-

ers accuse college placement directors of

playing "little tin god" and of forcing

unreasonable restrictions upon their

movements and tactics. Placement offi-

cers should be more interested in seeing

their students get good jobs and less

interested in inflating their own posi-

tions, say the recnnters.

To bring the system back to earth

again, the General Council of the

.American Society of Engineering Edu-
cation recently approved a set of "Prin-

ciples and Practices of College Recruit-

ing," which clarify the responsibilities

of the recruiter, the college, and the

student. These rules, it is hoped, will

provide the student with the objective

atmosphere he needs to make a valid

career choice by encouraging the full

disclosure of all pertinent facts sur-

rounding offers of employment, while

at the saine time assuring equal treat-

ment for all prospective employers.
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+ ENGINEERING PLUS +

As our great American economy has

developed from a relatively single sys-

tem into its present complex form, the

role of the practicing engineer has also

changed. He is not concerned with con-

struction only. Today he is concerned

with automation and its implications to

society where yesterday he may have

been concerned with only automation.

Today his knowledge is needed in medi-

cine, commerce, agriculture, psychology,

education and life sciences where a few

decades ago he was concerned primarih

with buildings, bridges, power and ma-

chines as related directly to industry. He
is expected to have knowledge of fi-

nance, economics, sociology, psychology,

logic, astronomy and in many cases

specific knowledge, as well as the engi-

neering "know-how" of his predeces-

sors.

Engineering educators now encourage

their students to take a broader range

of subjects and specifically urge students

to include more social sciences and hu-

manities than in the past. It is impos-

sible, though, to expect every graduate

engineer to have knowledge in all these

areas. As the variety of fields of engi-

neering application has continued to in-

crease, a variety of inter-disciplinary

studies have been developed to meet the

demand. One of the first inter-disciplin-

ary needs to be recognized v.^as that of

a patent attorney which combined the

fields of engineering and law. Another
popular combination is Engineering Ad-
ministration, combining engineering and
commerce. Areas of employment where
the fundamentals of engineering are

needed plus an additional field of knowl-

edge are sometimes referred to as the

"Engineering Plus ' areas.

Some of the "Engineering Plus ' pro-

grams that have been taken by engineer-

ing students at the L nixersity of Illinois

are herein briefly described to illustrate

possible combinations.

5-Year Engineering-Liberal Arts

and Sciences Program

This is probably the most popular

"Engineering Plus ' program. Industry,

business, and government in recent

years have continually emphasized a

By Dean H. L. Wakeland

need for men and women having a

thorough technical training combined

with a v.-ell-rounded cultural education.

Graduates of this program are well

qualified for responsible positions in in-

dustry, business, or government.

The program permits a student to

earn a Bachelor of Science Degree in

some branch of Engineering and a

Bachelor of Arts Degree v/ith a major

in some liberal arts study area within

five years. If the entire program is com-

pleted at the University of Illinois, a

student may earn a degree in any of the

fields of engineering oflered by the Col-

lejje of Engineering, except Engineering

Physics, and at the same time major in

one of the following Liberal Arts ^
Sciences study areas: anthropology,

classics. English, French, history, Ger-
man. Latin, mathematics, philosophy,

political science, psychology. Russian,

sociology, Spanish or speech. A compre-

hensive outline of this program is given

in the University of Illinois L ndergrad-

uate Study Bulletin.

The L niversity of Illinois College of

Engineering also has agreements with
several liberal arts colleges whereby stu-

dents may obtain a bachelor's degree in

liberal arts from the liberal arts col-

lege and an engineering degree from
the L niversity of Illinois. In general,

students in this combination spend

three years at the liberal arts college and
tv.o to two and one-half years at the

University of Illinois.

Colleges affiliated with the College

ol Engineering are ; Colorado College,

Colorado Springs. Colorado; Greenville

College. Greenville. Illinois; Saint Jos-

eph's College, Collegexille, Indiana;
MacMurray College, Jacksonville, Illi-

nois; Rockford College, Rockford, Illi-

nois; Western Illinois University. Ma-
comb, Illinois; and Carthage College,

Carthage, Illinois.

Engineering-Business Administration

In recent years there has been a na-

tional trend to appoint an increasingly

larger number of engineers to industrial

administrative positions, and presently

nearly 40'^^ of all industrial executives

are engineers. In these positions, engi-

neers deal more with human problems

and business decisions than with direct

technical activities. Two types of pro-

grams at the L niversity of Illinois meet

the needs of engineers planning to work
in administrative areas.

A student eligible to enter graduate

school (he must have a 3 :5 average or

better) may enter graduate studies in

Commerce and Business Administration

upon completion of a Bachelors Degree

in Engineering. He may then complete

a Master's Degree in Commerce in one

additional year provided he has the re-

quired undergraduate prerequisites or

he m.ay complete the Master's Degree in

Business Administration in two addi-

tional years.

If students intend to recei\ e the Mas-
ter's Degree in Commerce in one addi-

tional year, they should have at least

20 hours of under-graduate credit in

business. These twenty hours of under-

graduate credits should include a basic

course in Principles of Economics, Fun-
damentals of Accounting, Fundamentals
of Management, Principles of Sales,

and nine additional semester hours of

work in undergraduate studies in the

field of intended graduate study. A spe-

cific major area of graduate study must
be selected in the Master's Degree of

Commerce program such as Manage-
ment, Marketing, or Accountancy and

the program is more confining on the

graduate level than the one leading to

a Masters Degree in Business Admin-
istration.

No special undergraduate prepara-

tion is required of engineering students

wishing to enter the program for a

Master's Degree in Business Adminis-

tration, although fundamental courses

in economics and accountancy are help-

ful. This two year graduate program
covers a wide range of commerce studies

and fully prepares students to enter the

field of Business Administration. Mar-
keting, management, accountancy, sales,

finance and business administration

studies are combined in this two year

program to provide a sound background

for administrative employment. Appli-

cants must have a 3.5 average or better

(Continued on Page 30. Col. 3)
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Bright futures in data transmission at W. E.

New engineers with initiative who can meet Western Elec-

trics liiijh standards are offered man\' exciting career oppor-

tunities with our company in data processing development

work as it relates to communication.s.

For example. Western's engineers — \\ orking closeK with

Bell Telephone Laboratories—have solved development and

manufacturing problems connected with the Bell System's

new DATA-PHONE Data set (made by Western Electric).

DATA-PHONE service lets business machines, such as com-
puters, "speak " to each other in a language of numbers and
symbols over existing telephone communication networks.

This represents a tremendous boon to business; and conse-

quentK', it is estimated that some da\' there may be more
machine talk than people talk using telephone lines.

Of course, data communications is only one of many re-

warding career areas that await you at Western Electric.

Here are just a few of the others: electronic switching . . .

solid state electronic devices . . . microwave radio relay

. . . computer-programmed production lines . . . solar cells . .

.

optical masers . . . futuristic telephones.

We need high-caliber, forward-thinking engineers now to

help us transform these plans into realities or to work with

us in scores of other key communications areas. Your future,

the futme of Western Electric, and the future of America's

commmiications — could well depend on your first career

connection.

Challenging opportunities exist now at Western Electric for electrical,

mechanical, incJustrial, and chemical engineers, as well as physical

science, liberal arts, and business majors. All qualified applicants will

receive careful consideration for employment without regard to race,

creed, color or national origin. For more information about Western
Electric, write College Relations, Western Electric Company, Room 6105,
222 Broadway, New York 38, New York. And be sure to arrange for a
Western Electric interview when our college representatives visit your
campus.

MANUfACtUfitNG AND SUPPLI ' UNIT or IME BEU STSTIM

Principal manulacluring locations at Chicago, III.: Kearny, N. J.; Baltimore. Md.; Indianapolis. Ind.. Allenlown and Laureldale. Pa.; Winston-Salem. N. C; Bulfalo. N. Y.; North Andover,

Mass.; Omaha, Neb.; Kansas City. Mo.; Columbus. Ohio; Oklahoma City. Okla. Engineering Research Center. Princeton. N. J. Teletype Corporation. Skokie. III., and

Little Rock, Ark Also Western Electric distribution centers in 33 cities and installation headouarters In 16 cities. General headquarters: 195 Broadway, New York 7. N. Y.
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Tau Beta Pi Pledge Essay . . .

HONG KONG and

the BAMBOO CURTAIN
By Charles Liang

TECHNOGRAPH Again Presents a Typical TBP Pledge Essay . . .

The Type Every Engineer Entering the Honorary Fraternity Must Write

Hong Kong is a tiny island just oft

the southern coast of China. Its terri-

tory includes a small penisula which is

separated from Communist China by a

stream with a short wire fence on its

northern bank. This fence has been

known as the "Bamboo Curtain."

Hong Kong is a good example of

moderness, efficiency, the benefits of in-

ternational trade and intercourse, high

civic standards, good administration,

capitalistic progress. freedom from

want, from fear, from prosecution, free-

dom of enterprise, of speech, of belief,

of employment—boldly confronting, at

the closest quarters, those who deny all

these things It bears comparison in many
practical respects with some western

cities. Against the dark backgrounds of

Asian poverty, corruption, uncertainty,

and oppression, Hong Kong's example

is even dazzling. It is a living disproof

of Communist propaganda.

It is nevertheless unlikely that the

Chinese communists will attack Hong
Kong. One strong reason for this is that

they know they could in no way emulate

—much less surpass—the practical and

social achievements of the place in its

colonial era. A second reason is that the

seizure would probably mean war, and
certainly the final cutting off of China
from the rest of the world. The Chinese

will have another dead city on their

hands, even deader than Shanghai.

Hong Kong is also of "Life-line" im-

portance to the great overseas Chinese

communities of Asia, who must not be

left out of account.

Hong Kong has a pivotal position, in

every respect of human relations, not

only for China but for all of Asia and

the world. Even before the war, Hong
Kong's activities were expanding on
world-wide lines. There is no country

in the world with which Hong Kong
does not have trade connections. From
this point of \iew. much of Hong

Kong's business is international, China is

a sideline—though always an important

one.

One of Hong Kong's principal trad-

ing areas is Southeast Asia ; any general

stoppage of Hong Kong's activities

would react very sharply on the liveli-

hood and progress pattern of any South-

east Asian country. That region is now
a key defense zone for the Western
world. The view is widely held that :i

really decisive battle must be fought,

and is already engaged—the battle for

economic and social improvement, which

must be carried on with "depth." If

this front is not fully sustained, the

whole hemisphere, indispensible to the

Western defense resources, must pass to

the C^omniunists.

Hong Kong is not just a point on the

coast of China, but an important com-

ponent in the east Asian structure. In

the Southeast Asian communities there is

wide agreement that it is strategically

and politically disastrous to extend the

conflict at present, to fail to develop

Southern Asia, and to identify the

democratic cause with regimes which

locally command neither trust nor re-

spect. In the British view in partaicular.

Southeast Asia is of primary importance,

and Hong Kong is important, not mere-

ly as an entryway into China, but as

part of Southeast Asia.

It is, however, not a question of trade

alone. Hong Kong is the largest bank-

ing center in the Far East. It has the

region's best harbor, and naval base, ex-

cellently equipped for the handling and

repair of merchantships or warships. It

is the center of insurance business for

the whole W^estern Pacific. It has the

world's third largest international air-

port ( exceeded in traffic density and
number of passengers carried only by

New York and London). It is now, for

500 million Chinese, the only remaining

window looking out on the free world.

In recent years. Hong Kong has be-

come quite a manufacturing center. In

British policy its role in this respect is

especially appreciated, for the colony is

a useful provider of "incentive goods"

—

those cheap consumer goods without

which the South Asian producers are

unwilling to expand their out-put. Some

of Hong Kong's industries are very-

modern in their equipments and ideas,

notably the textile industry, which has

some of the most up-to-date plants in the

world. Others are merely cottage work-

shops. About sixty distinct major indus-

tries mav be distinguished ; to mention

a few outstanding items, there are cot-

ton spinning, enamel ware, vacuum

flasks, flashlights, paint and lacquer, and

a modern plastic industry. The total

production is about $120 million a year

and plays an important role in stocking

the shops in Southern Asia. In all these

respects, Hong Kong is one of the linch-

pins of Far East economic structure.

How do the people in Hong Kong
react to the ever present shadow of com-

munism? Outwardly and visible support

for the comnuinist regime has principal-

ly come in Hong Kong not entireh

from the working class, as people in the

West may imagine, but rather from cer-

tain types of merchants, exponents of

the carpetbagger technique, who have

done rather well from trading with the

communists. The working people in

Hong Kong are fully aware that their

brethren across the border are worked

and disciplined as nexer before. In 1949-

50, the streets of Hong Kong and Kow-
loon (peninsula) were ablaze with

bright new commuiust flags. There has

been no change in the regulations per-

mitting any such display, but by the end

of 1955, few such flags were seen, and

those still visible were looking old and

dirty. Today, it is necessary to conduct

a considerable search to locate even one

of these emblems, so rapidly has the red

star waned.

It is perhaps misleading to conclude

on this high moral note, which is not

altogether representative of the Hong
Kong outlook. However, in recent years,

large amounts of capital, especially from

the hopeful American investors, has

poured into Hong Kong. These invest-

ments are concentrated both on indus-

tries as well as on the booming tourist

trade. One may observe that new build-

ings are coming up everywhere in this

already over-crowded city. The people

in Hong Kong are confident that it

will continue to prosper under the pres-

ent circumstance. Politically, they are

not worried either for they have lived

too long under communist pressure to

realize it. It is utterly amazing that this

t ny isle is able to give the rest of the

world such a contrasting image of the

conditions behind the "Bamboo
Curtain.

"
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Our new plastic stops

a 30-cal. bullet cold
(he hopes)

That plastic sheet is a scant 5'8"

thick. But it'll stop a bullet in its

tracks. Splaaaat.

Our model is actually one of the

inventors, John J. Aclin. He knows

it's infallibly bulletproof (but still

finds the concept a bit hard to

believe). It does work. Really. And
the plastic scales in at 1/7 the weight

of steel.

In addition to our bullet-stopping

plastic, we're working on quite a few

other "unbelievable " projects.

Like converting common clay into

alumina (already a laboratory reality,

now in the pilot plant stage).

Like a shotgun barrel made by

winding 500 miles of glass fiber

around athin steel liner(now bagging

its share of game around the world).

Like developing more powerful

liquid missile fuels (will Olin's hydra-

zine get us to the moon?).

And getting back to Earth, a chem-

ical agent that arrests grass growth

(a long range project that lawn own-

ers are rooting for).

Because we're moving so rapidly,

promising graduates enjoy unique

lin
"An Equal Opportunity Employer"

career opportunities with Olin.

Research gets a healthy budget and

research people, a healthy climate.

Most of our research facilities are

consolidated in the new Olin

Research Center in New Haven,

Conn. Where scientists, engineers

and technicians work with the men,

the equipment and the responsibili-

ties that can bring them to full poten-

tial quickly.

For further information on career

opportunities, the man to contact

is Charles M. Forbes, College

Relations Officer, Olin Mathieson

Chemical Corporation, 460 Park

Avenue, New York 22, New 'York.

CHEMICALS • INTERNATIONAL • METALS • ORGANICS • PACKAGING • SQUIBB • -WINCHESTER-WESTERN
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John Gannon, CE '62

DR.

WATTENBERG'S
BOTTLE

An Interesting Highlight on One of the Most Important Days in

This Century . . . The Day of the First Sustained Nuclear Reaction

Perhaps the most important scientilic

event ot this century was the Hrst selt-

sustr.iiied nuclear reaction. This was ac-

complisheii in an atomic pile built by

the Metallurgical Laboratory in the

West Stamis of Stagg Field at the Uni-

versity of Chicago. The first pile has

fpecial significance to the students at the

l^niversitv of Illinois because Dr. A.

Wattenberg. a research physicist here

was a member of the staff of the Metal-

lurgical Laboiatory. The Chianti bottle

pictured with Dr. Wattenberg is one of

the principal remaining mementos of the

origin.al pile, which has now been de-

molished.

Dr. Wattenberg came to the Univer-

sity of Illinois in 1958 to activate a

group which v.ould do research in high

energy physics. He had been at the Met-
allurgical Laboratory, which became

Argonne Laboratory, from 1942 until

\'^50 at which time he went to MIT.
At both of these laboratories and at Illi-

nois, he has investigated elementary and

"strange" particles. WTiile at MIT he

was .active in building high energy par-

Dr. Wattenberg, right, shows the Chianti bottle to John Gannon. This bottle has
been requested for a commemorative exhibit by Argonne Laboratory
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tide accelerators as an aid to his re-

search. Although Dr. Wattenberg has

participated in many projects since the

first pile. ( Chicago Pile I ) . he consid-

ers his contribution to the Metallurgi-

cal Laboratory' his most imjwrtant work

in its effect on people.

The Metallurgical Laboratory, at the

University of Chicago, was under the

supervision of Dr. Enrico Fermi, one of

the world's greatest scientific minds. It

was Dr. Fermi's early experim.ents that

started the whole business of energy-pro-

ducing nuclear reactions. The reaction

which was induced in the pile at the

University of Chicago and which takes

place in an atomic bomb is fission. Essen-

tially it is the splitting of uranium
atoms. Fission is induced by the bom-
bardment of uranium with slow neu-

trons. As early as 1934 Dr. Fermi had

begun experimenting with slow neutron

bombardment of this element. The ef-

fect was the production of a new ele-

ment plutonium. and a then undefin-

able residue.

It wasn't until 1939 that chemists

discovered the identity of the residue.

The uranium atoms had split in two
parts yielding barium and other atom-

icaily similar elements. But the total

weight of the two parts didn't equal the

weight of the original uranium atom ; it

was less. According to Einstein's law re-

lating mass to energy: E^mc^ (Energy-

equals the product of the lost mass and
the square of the speed of light) this re-

action was a source of tremendous en-

ergy. Dr. Fermi immediately envisioned

a self-sustained nuclear reaction, one
that would continue to produce the fis-

sion reaction after it had been artifically

initiated. This is possible since the fis-

sion reaction causes emission of neutrons

which will bombard other uranium
atoms. Dr. Fermi started experimenting

immediately at Columbia University to-

ward the end of a self-sustained nuclear

reaction. After a few months Dr. Fenr.i

decided to expand his group. Dr. Wat-
tenberg. then a student of Dr. Fermi's

was asked to join. Dr. Wattenberg ac-

cepted the in\ntation wn'th some reserva-

tion since he felt that the possibility of

succes was rather small.

Dr. Fermi explained to all those

whom he asked to join the intent and
scope of the work. The explanation was
important because the experiments had
becwne secret and these men would be

helping to develop the atomic bomb.

In conjunction with the experiments
being conducted at Columbia under Dr.
Fermi's guidance, a group at Princeton
was conducting similar experiments.

Late in 1941 the project was reorgan-

ized, and both groups were moved to

the University of Chicago. Thus was
created Dr. Fermi's famous Metallurgi-
cal Laboratory. The work progessed in

secrecy, and on December 2, 1942 the

first self-sustained nuclear reaction was
achieved.

Success was apparent at 3:53 P. M.

;

needless to say the members of the staff

were elated. .After the experiment was
obviously successful Dr. Fermi ordered

the pile (current literature refers to

them as reactors) shut down, and Prof.

Eugene Wigner. himself a well-known
sdentist, produced a bottle of Chianti to

drink to the achieved success. .After the

bottle was empty most of those present

wrote their names on it. The guards at

the Metallurgical Laboratory kept a

surface of this planet, and create a sun

out of the Earth.

Dr. Wattenberg replys that the ex-

perimenters were sure that this couldn't

happen. .As the work progressed the re-

sults were checked and rechecked. Some
extrapolation was necessary from one

step to the next, but that extrapolation

was minute. Fission was extremely diffi-

cult to induce even in the atom with the

greatest propensity to fission, uranium.
Consequently the members of the Met-
allurgical Laboratory were confident

that neither the first pile nor the first

atom bomb would get out of hand.

The Cr..zr.-:. bottle thai hung in the Metallurgical Laboratory where Dr.

Fermi's group worked. Notice Dr. Fermi's signature— E. Fermi—and the date

of the experiment's success—December 2, 1942.

list of all those admitted to the West
Stands, but Dr. Wattenberg doesn't

know whether the guard's papers are

still in existence. If they aren't, the bot-

tle is the only record of those present to

witness the first successful self-sustained

nuclear reaction.

The original work with the fission re-

action was hazardous for the experi-

menters ; they knew little of the reaction

znd what could be expected. The haz-

ard was the possibility of a careless e.x-

posure to excessive radiation. By the

time the project was moved to Chicago,

the e.xperimenters knew what to expect

from the fission reaction and could pro-

tect themselves against exTX)sure to ex-

cessive radiation. But the experimenters

had never seen a self-sustained nuclear

reaction until December 2. 1942. After

the faCTs of the first pile came to print

some people decided that the experimen-

ters didn't know for sure that the first

pile and the first atomic bomb couldn't

"take-off," split all the atoms on the

The Metallurgical Laboratory sym-

bolizes the advent of nuclear power and

nuclear warfare: thus its importance

doesn't have to be stressed. This raises

the question, did its members consider

the possible consequences of their work?
.According to Dr. Wattenberg the staff

was aware of the consequences; they

knew that they were contributing to the

production of the atomic bomb. There
was dissension among them concerning

the ethics of atomic bombs and atomic

bombing. Some were of the opinion, as

was Dr. Wattenberg. that the atomic

bomb should be built but not used. All

however were aware that the Germans
were conducting similar experiments,

and many were afraid that the Germans
were ahead. Dr. Wattenberg. and those

who shared his opinion, felt that the best

insurance against nuclear attack was the

potential for nuclear counter-attack.

(Continued on Page 27 . Col. 1)
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RUSSIA . . .

( Continiitd from Page 12)

screwed the back of the watch to have

a look at the interior mechanism. No
part would move. The manager's state-

ment that their watches had as good a

workmanship as any elsewhere must be

at least a slight exaggeration.

PRIORITY PRODUCTS

The poor workmanship of some of

their goods such as their watches and

public housing is in striking contrast

with their apparent skill in other fields,

such as the missile industry, and it il-

lustrates the system of priorities. Soviet

planned economy says that important

projects of national or military signifi-

cance such as steel mills, power plants,

or missiles get the top grade materials

and skilled labor from the limited sup-

ply. The low priority projects get what

is left. Most of the items for everyday

use by the people are low priority and

thus are inferior to those of Western

Europe.

For example, clothes are poorly made.

Apparently only a few common sizes of

clothing are available for many people

wore clothes which did not quite fit.

The same limited selection meant that

there was no style; any t\pe of clothing

or combination was okay. Women wore

argyle socks with high heeled shoes.

Everyday items such as toothpaste were

diilerent in quality from that in West-

ern Europe. I bought a tube of "chloro-

phyll" toothpaste in which the paste was

very grainy and didn't foam at all.

In many consumer industries there

seems to be a tendency to imitate prod-

ucts abroad, rather than create original

designs. For example, the Zim resembles

a prewar Buick. According to Irving R.

Levine in his interesting book. Main
Street, USSR, there may be several

reasons for this. One is that a new idea

must work its way up through the par-

ticular ministry or economic council for

approval. Also, the reward is small

;

very seldom does an inventor get more

than a flat and final sum of S600. The
explanation is that it is the duty of every

citizen to use his creative talents for

the good of the state, whether he is paid

for it or not.

Another reason for the lack of cre-

ativity may be the quota system. This

schedule of the planned national econ-

omy extends all the way down to the

individual worker. The five or seven-

year plan maps out production and each

factory and worker is given a number of

units to be produced in a given time.

This quota is either met and exceeded or

there is trouble. Consequently, the aim

is quantity, and quality is often sacri-

ficed. Old and tried methods are used.

The factory leaders are hesitant to in-

troduce new and untried methods be-

cause of the possibility of "bugs" in the

new system.

The government seems to recognize

that things aren't as good as they should

be. Our Intourist guide told me one

day, "Sure your standard of living is

higher than ours now. but give us a few

years." Until this time comes, though,

good quality goods will be scarce or

non-existent. Since there is such a short-

age of consumer goods, the economy

probably can't afford to spend the time

and money, and talent in creating orig-

inal designs of consumer goods. It prob-

ably doesn't make much difference to

them whether a product is original or

copied. To make up for the hardships

in the lack of some goods, the govern-

ment erects giant public works that

serve as a promise of things to come.

Such symbols are the Metro (sub-

way) systems of Moscow and Lenin-

grad. They serve as showplaces for the

foreign visitors. Many stations have

vaulted ceilings and walls with mosaic

designs. Much marble and cut glass is

used in the columns and arches. Each

station has a unique decor. A station in

Leningrad looks like the interior of a

church with its long rows of ornate

columns. At the end of the main aisle

is a beautiful mosaic of Stalin (whether

his picture is still there or not is an in-

teresting question). Another station has

mosaics showing friendship between the

different Soviet Republics. One honors

agricultural and another factory work-

ers. Helene said, one afternoon as we
were riding the Metro, "the subway be-

longs to the people. In the old days only

a few could afford nice homes and the

luxuries of life, but now the Metro can

be enjoyed by all."

I've ridden on the Metro of Paris,

the tube of London, the L'-Bahn in Ber-

lin, and the subv,-ay of Chicago, but

none compared with the luxury of the

Metro of either Moscow or Leningrad.

With its trains clean and in good run-

ning order, it is a very fast and pleasant

way to travel, except of course, during

rush hours. One afternoon when we
were going to GUM, Moscow's largest

department store, we happened to get

caught in the crowd. The train was
about to pull out and the car was packed

with people. Helene wanted us all to

get on and instructed us to do so the best

way we could. A couple of us held the

doors open and we literally fought our

way in. It seemed to be an acceptable

practice.

The city's surface lines, though, are

a different story. It took an hour to go

from Revolution Square, which is near

Red Square, to the hotel on the edge of

the city, and the trip can be grinding on

one's nerves. The buses are crowded
and slow moving. An interesting feature

of the buses is that the fare is paid on

the "honor svstem." There is a collec-

tion box in which the correct change is

dropped. The rider then rips off his own
ticket. I'd say that half the people didn't

pay. Sometimes it pays to be honest,

though. One time a plain clothes "work-

ers' representative" got on and checked

everybod\- to see if they had tickets.

RUSSIAN AIR TRAVEL

Soviet air travel seems to be on par

with European air travel for long

flights. Most long-distance runs seem

to use versions of the TL-104 or TL-
114 jet bombers. My group flew in a

TU-104 from Leningrad to Moscow,

and other planes parked on the runways

were similar to the one we used. Our I
plane was up-to-date and we had a

smooth flight. We roared dov.-n the run-

way at a terrific speed and once we
were airborne, we went into a very

steep climb. It took us about an hour to

go the 400 miles to Moscow. According

to an announcement by the stewardess,

we flew at a speed of 860 kilometers

per hour (515 mph) at an altitude of

8000 meters (about 25,400 feet. Since

there was no public address system on

the plane as there are on planes else-

where, the stewardess told us when to

fasten our safety belts and other in-

structions. We were not allowed to

take pictures from the plane.

A FINAL ANALYSIS

I must say, Russia is more advanced

technologically than I had thought.

From what I've read, it seems all the

people lived at a subsistence level, while

all the productive forces went into the

development of heavy industry and

armament. This may be true to some

extent, but the people appear to have

adequate access to the goods necessary

for life above the subsistence level. At

least this was true in Moscow and Len-

ingrad, which are undoubtedly the show-

places of the USSR.
Their building and productive tech-

niques in some areas are crude by our

or West European standards because of

the lack of quality or artistic taste. The
Soviets maintain, though, that they have

great shortages in some areas and are

more concerned with function and vol-

ume production rather than with qual-

ity or taste. Before the revolution, the

Russians had nothing, they say, and now
the people want a first class standard of

living as soon as possible. The planned

economy is the best way to achieve this

result, they think. So most of the pro-

ductive capacity is directed to the build-

ing of flats, the steel industry, and power

plants. The less important consumer

goods, like food, clothes and toothpaste,

will come later.

The Russians have shown great tech-

nological capability in their missile pro-

gram. Since this is considered to be im-

((Continued on Page 32. Col. 3)
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Culletons Corner
By Carson Culleton

This month's goodie is an all-out competition machine.

A 327 inch Chev (in finest torni) fills its lun<js with the

aid of an organized leak, fuel injection. The injector ram
tubes and a magneto peek through the hood proclaiming

limitless power. The tube frame boasts a mere IIJH inch

wheelbase that would fit anyone's garage. Balanced han-

dling makes this goer run on the tightest track, \ear-

centerline steering allows one to handle this machine with

the ease of power steering and the quicktiess of a cycle.

Those tires are guaranteed to 175 mph.
Don't fail to miss the Corner ne\t month. Carson

v.ill nresent his New Year's Resolution in automobiles.

BOTTLE . . .

(Continued from Page 25)

Some staff members felt that an at-

omic bombing would shorten the war
and thus save lives, American lives.

These scientists were in favor of the

proposed nuclear attack on Japan. Oth-

ers weren't. Leo Szilard speaking for

the latter group tried to prevail upon

President Roosevelt, through Secretary

of State Burns, to refrain from bomb-

ing Japan. Through all of this Dr. Fer-

mi withheld comment ; he always tried

to keep political matters separate from

his work.

After December 2, 1942 members of

the group went to other laboratories

where they were desperately needed

;

some went to Los Alamos to work on

the atomic bomb ; others went to the

Oak Ridge and Hanford nuclear lab-

oratories. Six of the original staff, in-

cluding Dr. Wattenberg, remained at

the Metallurgical Laboratory. At the

laboratory Dr. Zinn, an important con-

tributor to the first pile, directed the de-

velopment of the world's first heavy-

water reactor. The Metallurgical Lab-
oratory also did research assisting other

laboatories and assisting in the design of

new piles.

In February of 1943, Dr. Watten-
berg was placed in charge of dismant-

ling the first pile and moving it to the

Argonne Forest of Palos Park, Illinois.

It was buried in the Argonne Forest in

1954. The Chianti bottle hung in the

laboratory until the string broke; Dr.

Wattenberg picked it up and took care

of it.

The first pile is gone; all that re-

mains of that fateful experiment are

some graphite bricks used in the pile, a

few pen recordings. Dr. Wattenberg's

bottle, and some recollections.
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TechnoCUTIE

Miss Sherry Linger

Here

is a cutie to help annihilate

the blues caused by on rush-

ing finals. She's Sherry Lin-

ger, a cute little 19-year old

blue-eyed blond. Sherry is

5' 6" and has many interest-

ing attributes (37-24-36V2).

She

is enrolled in F.A.A., major-

ing in art education but

wants to be a model. Sherry

has worked as a model

during summer vacation

through an agency in Chi-

cago.

Is

she available? Enterprising

engineers con find her every

Wednesday night at the

Canteen. She loves to dance,

men, and here is a twist-

she gives twist lessons. Call

for an appointment and per-

haps some coffee to soothe

twisted nerves.

SOMETHING WARM FOR A COLD
WINTER'S NIGHT
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Raytheon offers

Graduate study

opportunities

at Harvard

and IVI.l.T.

Raytheon offers

current openings in:

RADAR

INFRARED

MISSILE SYSTEMS

COMMUNICATIONS & DATA PROCESSING

MICROWAVE ELECTRONICS

SOLID STATE

SONAR

ELECTRON TUBE TECHNOLOGY

As the major horizons in electronics

are explored and extended, Ray-
theon offers an increasing number
of challenging projects for scientists

and engineers. In order to accom-
modate this heavy investment in

research and development, Ray-

theon is committed as never before

to comprehensive programs for

developing its technical staff. The
new Advanced Study Program is

one of these.

This program is available to a

selected group of outstanding scien-

tists and engineers. It enables pres-

ent and prospective Raytheon staff

members, who are accepted for

graduate study at Harvard and
M.I.T., to pursue at Raytheon's

expense part-time study toward a

master's and or doctor's degree in

electrical engineering, physics or

applied mathematics. You too may
be able to qualify for the Advanced
Study Program.

For detailed information, visit your

placement director, obtain the bro-

chure, "Raytheon's Advanced Study

Program," and arrange an on-

campus interview. Or you may
write directly to Mr. G. C. Clifford,

Coordinator of College Relations,

Raytheon Company, Gore Bldg.,

Watertown, Massachusetts,

RAYTHEON

An Equal Opportunity Employer
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Thoughts on Hot Rods

This month Janah ijivts us somr elo-

quent thoughts about his favorite subject

(next to you knozc ivhiit). cars.

The automobile industry has been

assisted by teen age engineers for many

years. Dual carbs and a hot cam in a

flathead Ford were the rule among the

automobile enthusi.ists years ago. A
hopped-up Ford engine or a Cad in a

coupe made any man king of the accel-

erator. Only six years ago a stick-shift

Chevrolet eight was a consistent winner.

The same basic engine that Chevrolet

introduced in 1955 is today producing

360 horsepower from 327 cubic inches

displacement. The real power producers

in this muscular machine were tested

and run in many rods. Multiple carbs,

injectors, wild cams with heavy springs,

high compression ratios, and big passages

were borrowed from the racing cars and

now optional power features on many
cars. Even the economy Corvair offers a

power pack that increases the output

horsepower by more than 25%. The
broad range of choice is not free. The
optional equipment costs extra. Those

who do not purchase the "power pack"

only pay for the stocking of additional

parts and the broader range of service

that must be offered to the minority

with the "track package." It costs every-

one to have these options available, but

it also costs everyone to have automo-

bile companies nationally sponsor tele-

vision and radio programs. These power
options may be tallied as advertising

costs.

When one purchases an American
car, he has a wide choice of power, size,

and luxury. Multiple carburetion, high

lift camshafts, dual exhausts, and many
cpecial racing options are offered. Even
diflferent size engines are offered in

many cars. Many people inherit their

parents' choice of automotive transporta-

tion or purchase a used car, someone

else's choice. Speed equipment additions

are therefore quite popular although

most of these changes are completely

ridiculous. A two hundred dollar set of

multiple carburetors do not make a

small engine a street cleaner. An extra

10 or 15 additional brake horsepower

at maximum engine speed cannot make

the difference between a worthless auto-

mobile and a runner. Trying to hop up

anything but the biggest is a waste of

time and money. A small engine with

extravagant speed equipment will not

win a race, will cost more to operate,

and v/ill not be reliable. Then why do

so many people "soup up" their cars.

Speed merchants are in business mainly

due to social pressure. A man must

prove his prowess by having goodies

under the hood. Social pressure, not rea-

son, controls most hot rod operations.

Reading a rod magazine might make
anyone want to soup an engine.

One should not write off all automo-

tive expenditures as wastes. Engine re-

finements that result in better overall

usage are certainly justifiable. Six car-

buretors on a supercharger are in the

realm of the worthless, whereas dual car-

buetors for more efficient feeding have
purpose. The dividing line must be

placed by the individual. Evaluate the

differences between needs and desires;

then proceed with caution. This rule, if

honestly followed, will produce the best

modification if modification is the only
route.

To simply spend money for the social

pressure and show off factors, cleaning,

painting, and chroming, are the suggest-

ed paths to follow. This will keep you
busy under the hood without allowing

you to hurt the vehicle's value.

THE DEAN'S PAGE . . .

((jontinued from Paije 20)

and are required to make a satisfactory

score on the Princeton Test for admis-

Engineering Law

As stated previously, one of the first

"Engineering Plus" fields to be recog-

nized was Engineering J^aw. As an in-

creasing number of devjiJes are invented

each year, the patent attorney's work
becomes increasingly more complex and

demanding. Likewise, the ever increas-

ing number of engineering activities

create national, regional, and local legal

problems.

Normally, students preparing to

enter some phase of engineering law

complete the basic three or four years

of undergraduate work before entering

law school. It is definitely to the stu-

dents advantage to complete the engi-

neering degree before entering law

school and nearly all engineers do.

To enter law school at the University

of Illinois, a graduate engineer must

have at least a 3.5 average and pass the

Law School Admission Test.

Cjraduating engineers interested in

becoming patent attorneys might be in-

terested in writing the U. S. Patent

(Office to explore the possibilities of

working for the Patent Office while at-

tending Cjeorge Washington L'niversity

Law School to obtain their law degrees.

The combined program takes nearly

four years and provides employment
while attending law school.

5-Year Engineering and Agriculture

One of the engineering fields closely

allied with Agricu'ture is Agricultural

Engineering, but this program is pri-

marily engineering oriented. A pro-

gram is available to students desiring to

obtain a well-rounded background in

agriculture as well as engineering. The
program allows a student to complete a

Bachelor's Degree in Agricultural En-

gineering and a Bachelor's Degee in

Agricultural Science within 5 years.

Graduates of this combinatiin are

well-prepared for, and readily obtain

positions in, agriculaurally-oriented in-

dustries.

Two Engineering Degrees

As the various fields of engineering

become more and more specialized, the

exchange of engineering knowledge be-

tween different types of engineers di-

minishes. ]VIany industries need engi-

neers fully capable in more than one

area. For instance, the space technology

programs have indicated a great need

(Continued on Page 32, Col. 1

)

30 THE TECHNOGRAPH



Manned space flight requires reliable and

efficient thermal and atmospheric systems plus

secondary power equipment. Complete, integrated

systems (such as those pictured above) are under

study at Garrett's AiResearch Manufacturing

Divisions. Their design reflects 20 years of leader-

ship in airborne and space systems, including

NASA's Project Mercury life support system.

Other project areas at Garrett include: solar

and nuclear power systems for space applications;

electronic svstems. including centralized flight

data computer systems; and small gas turbines for

both militar)' and industrial use.

An orientation program lasting se\eral months

in diversified areas is available to every newly-

graduated engineer to aid in his placement. It

includes working on assignment with experienced

engineers in laboratory, preliminary design and

develo|)ment projects.

For further information about a career w ith The

Garrett Corporation, write to Mr. G. D. Bradley

in Los Anseles.

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45,

California • Phoenix. Arizona • other divisions and subsidiaries: Airsupply-Aero Engineering

AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (Japan) Limited
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( (j'onlininti fro/n Piii/c 30)

for electro-mechanical or electro-aero-

nautical engineers.

Students may combine studies in such

a manner as to complete two Bachelor's

of Science Degrees in Engineering in

approximately five years. The most com-

mon combination of this type is a Bache-

Degree in Mechanical Engineering and

a Bachelor's Degree in Electrical Engi-

neeruig.

Miscellaneous Programs

There is no limit to the number of

combined programs engineering stu-

dents could enter but the few previous

examples serve to illustrate some of

these possibilities. Other interesting

combinations which have occurred are

Engineering-Journalism or English, En-
gineering - Education, Engineering - Bi-

ological Science, Engineering-Medicine,

and Engineering-IVIusic.

Graduate work toward a master's or

doctor's degree is quite commonly taken

in the engineering field other than the

undergraduate study area. Examples of

such combinations are B.S. Engineering-

M.S. Psychology, B.S. Electrical Eiigi-

Engineering-M.S. Mathematics, and

B.S. Mechanical Engineering-M.S. Nu-
clear Engineering.

For i^urther Information

To meet the varied needs of industry,

business, and government engineers with

varied interests and education will be

needed. Thru either an officially recog-

nized program or an individually plan-

ned program, engineering students may
combine college studies which prepare

them for these opportunities. Nearly any
combination of an "Engineering Plus"

program can be arranged if it has merit.

Further information on any of these

"Engineering Plus" programs or any
suggested program may be obtained in

the College of Engineering, Associate

Dean's Office, 103 Civil Engineering
Hall.

Sea Water to Fresh Water
A pilot plant to demonstrate a new

freezing process for converting sea

water to fresh water will be placed in

check-out operation near Oxnard, Calif.,

next week by Rocketdyne, a division of

North American Aviation, Inc.

In its first phase, the pilot plant will

be operated to develop performance
characteristics of its new equipment be-

fore a series of tests in begun to dem-
onstrate conversion efficiency.

The freezing process to be demon-
strated by the plant eliminates conven-
tional heat exchangers in all principal

sections of the freezing cycle. It is based

on concepts originated some years ago
by Drs. Ludwig Rosenstein and Manuel

Gorin, chemical consultants of San

Francisco.

In the North American process, in-

coming sea water first is cooled, then

frozen to form crystals of fresh water.

The fresh water crystals then are sep-

arated from brine surrounding them,

washed, and melted to obtain water for

domestic and industrial uses.

The pilot plant was designed as a

development tool to gather engineering

data and operating experience applicable

to large-scale saline water conversion

plants. It was built as part of a pro-

gram by North American Aviation, ex-

pected to reach $1 million in cost, for

research and development in the saline

water conversion field.

Future Engineering

A three-step program to expand en-

gineering education in Illinois to meet

coming needs has been presented by

Dean William L. Everitt, University

of Illinois College of Engineering, in

the Stac Report of the Committee to

Recommend a State Plan for Public

Higher Education.

Anticipated needs indicate growth of

undergraduate engineering enrollments

in the state's public and private colleges

from present 8,500 to 17,000 by 1975,

and of graduate students from 1,200 to

3,500.

To meet this. Dean Everitt sug-

gests :

First, expand facilities at the Univer-
sity of Illinois, and especially tliose for

work at the graduate level.

Second, expand to four years the

present two-year engineering program
in U. of I. Chicago Undergraduate Di-
vision, placing "additional facilities in

the most heavily populated and indus-

trialized area, which has a high poten-

tial number of engineering students."

Third, under guidance of some agen-

cy such as Illinois Commission of High-
er Education, authorize new engineer-

ing programs at other state universities.

His recommendations were made
after consulting on their future plans

and anticipated enrollments with the

privately-supported engineering schools

of the state—Northwestern University,

Illinois Institute of Technology, and
Bradley University.

"The projected enrollment estimate

shows clearly the need to expand engi-

neering educational facilities in Illi-

nois," Dean Everitt said. "Because of

the urgent need for engineers with ad-

vanced training, and the national recog-

nition that quality is more important
than quantity in education, the re-

quirements in the graduate field should

receive attention from both public and
private education.

RUSSIA . . .

( (Wiiitinucd from Fai/c 26)

portant in their planned economy, the

best technical people are alloted to it.

Because consumer goods are less impor-

tant, the less competent technicians and

fewer quantities of materials are devoted

to them. If and when the planners de-

vote more time and money to the pro-

duction of consumer goods, the quality

will become much better because they

have demonstrated great technical capa-

bility in other technical applications.

Some people think it's only a matter

of time before the Soviet people will

force the planners to devote more and
more attention to the consumer goods

industry at the expense of missiles and
armament. When this day comes, if

ever, their goods may approach ours in

quality and quantity, because they have _

the heavy industrial and technological 1
potential for such production.

Engineering Degrees Pay Of?

Graduates in 1956 from University

of Illinois College of Engineering have
averaged a 72 per cent salary increase

during five years according to a study

by Mrs. Pauline V. Chapman, college

placement officer.

Starting salaries averaged $436, pres-

ent salaries $747. For those who went
on to advanced study—even though they

have not worked five years—higher de-

grees are paying off. Bachelor's gradu-

ates now average $735, master's gradu-

ates $796, those with doctorates $876.

Questionnaires were returned by 55

per cent of the class. Tliey show 85 per

cent now in engineering, scientific, and
technical work; 6'.'j per cent in sales;

6 per cent in management; 2^ per cent

in teaching.

Forty-eight per cent are still with the

firm where they started, 34 per cent

have made one change, 14 per cent two,

4 per cent three, none more than three

in the five years.

Most shifts were after three or four

years. Only 5 per cent left their first

job before 1956 ended, only 15 per cent

moved in 1957.

Bachelor's graduates in electrical en-

gineering had highest starting salaries,

averaging $448, and are still on top

averaging $795 after five years. Aero-

nautical engineers are second, starting

at $445 average and now getting aver-

age of $771.

liars, Beware

Pocket-size lie detectors exported by

Japan soon will be on the market. The
transistorized battery-powered detectors

will measure the change in a person's

pulse, breathing and blood pressure

caused by the "mental commotion" of

telling a lie.
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Kodak beyond the snapshot
(random notes)

Light as air

ioth bcakoi-s contain the same quantity

if applesauce. The picture should inter-

st the milhons who face the problem
if avoiding more calories than their

lectors say are good for them while

njoying the delight of good eating.

The one on the right contains only

wo additional ingredients: 1% of a cer-

ain type of monoglyceride fat we distill

3r the food industry and 1000'~c of air.

ioth added ingredients are harmless as

pplesauce itself

One adds the monoglyceride, warms,
nd whips. If the result is a bit too airy

jr the common taste, one can either

se more strongly flavored applesauce,

•eeze while mi.xing (as in making ice

ream), or both.

It doesn't have to be applesauce. We
ave made the idea work just as well

ith bananas, tomato juice, etc.

Mind you, expect no applesauce from

s. We offer no foods in family-sized

uantities. We work closely, however,

ith companies that do.

THIS paper
"My husband sells oscillograph paper.

Competition is fierce. He comes home
beat every night."

Few overhearing her would know
w hat the poor soul is talking about, yet

she speaks the truth. Oscillographs

probably outnumber pickle barrels in

this country at present. Oscillographers

are correspondingK- numerous. Methods
that one sect of oscillographers prefers

above all else another sect can't see for

dirt. One sect prefers automatic oscillo-

gram processors. Paper manufacturers

like us find their favor worth competing
for. Therefore we announce a new
advance in media for their use.

An advance in the old art of paper-

making came first. Then new emulsions

were devised to work properly with the

new base. Then proper processing

chemicals were devised for the new
emulsions. Then the combination was
extensively proved out under practical

conditions of use by parties interested

only in end-results and hardly at all in

the how and why.

They found that THIS paper dries

thoroughly at high processor speeds

without creases, doesn't crack or dis-

tort, isn't fussy about how long it sits

around bifort- use, and gives trace lines

that stand out black as the ace of spades.

"THIS" won't do for a trademark.

We call it Kodak Ektaline Paper. Kodak
Ektaline Chemicals come as liquids.

The stabilization principle used in the

automatic oscillogram processors came
from Kodak, too.

Smart hard^M/are

Alarm prevails oscr the nation's bill for

research unwillingly repealed. We have

an answer. Even the hardware is all

built. It uses little chips of film I6mm
by 32mm, which are never touched by
human hands.

Each of the millions of chips carries

both a) language the machines can use

in classifying information to almost any
depth of detail and bl microreproduc-

tion of documents, photographs, manu-
scripts, drawings, or whatever for the

human user toe.\amine with his natural-

born eyes as soon as the machine has

"remembered" it and restored it to size.

The machines search very fast. They
further save searching time because of

the incredible information-packing den-

sity and copying speed of photography.

It is practical for the machinery to

duplicate each complete chip for every

pertinent sub-classification. The sub-

classifications can therefore be made so

fine that each contains relatively few

chips for the machinery to zip through.

This is called the Minicard System.

It can occupy legions upon legions of

creative minds with \ery sharply rele-

vant information from tJie whole recorded

past while the stroke of genius is

patiently awaited.

Note: Whether you work for us or not,

photography in some form will prob-

ably have a part in your work as years

go on. Now or later, feel free to ask for

Kodak literature or help on anything

photographic.

DOD TECHNOLOGY NEEDS GOOD PEOPLE

rem soKenls to slide projectors,

lenty of lively careers are to be made
ith Kodak in research, engineering,

reduction, markeling. Address:

ADVANCED PAPER MAKING
NEEDS GOOD PEOPLE

INFORMATION RETRIEVAL
NEEDS GOOD PEOPLE

EASTMAN KODAK COMPANY
Business and Technical Personnel Department

Rochester 4, N.Y.



One of a series

Interview with General Eiectric's Dr. J. H. Hollomon

Manager—General Engineering Laboratory

Q. Dr. Hollomon, what characterizes

the new needs and wants of society?

A. Tliere are four significant changes

in recent times that characterize these

needs and wants.

1. The increases in the nuniher of

people who live in cities: the accom-

panying need is for adequate control

of air pollution, elimination of trans-

portation bottlenecks, slum clearance,

and adequate water resources.

2. The shift in our economy from agri-

culture and manufacturing to "serv-

ices": today less than half our working
population produces the food and goods

for the remainder. Education, health.

and recreation are new needs. They
require a new information technology

to eliminate the drudgery of routine

mental tasks as our electrical tech-

nology eliminated routine physical

drudgery.

3. The continued need for national

defense and for arms reduction: the

majority of our technical resources

is concerned with research and devel-

opment for military purposes. But
increasingly, we must look to new tech-

nical means for detection and control.

4. The arising expectations of the peo-

ples of the newly developing nations:

here the "haves" of our society must
provide the industry and the tools for the

"have-nots" of the new countries if they

are to share the advantages of mod-
ern technology. It is now clearly recog-

nized by all that Western technology is

capable of furnishing the material

goods of modern life to the billions

of people of the world rather than
only to the millions in the West.

We see in these new wants, prospects

for General Eiectric's future growth
and contribution.

Q. Could you give us some examples?

A. \\ e are investigating techniques for

the control and measurement of air and
water pollution which will be appli-

cable not only to cities, but to individual

households. We have developed, for

SocietyHasNew Needs
and NA/ants— Plan Your
Career Accordingly
DR. HOLLOMON is responsible for General Eiectric's centralized, advanced engineering

activities. He is also on adjunct professor of metallurgy at RPI, serves in advisory posts

for four universities, and is a member of the Technical Assistance panel of President

Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor-

tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions.

example, new methods of purifying

salt water and specific techniques for

determining impurities in polluted air.

General Electric is increasing its inter-

national business by furnishing power

generating and transportation equip-

ment for Africa. South .\merica. and

Southern Asia.

We are looking for other products

that would be helpful to these areas to

develop their economy and to improve

their way of life. We can develop new
information systems, new ways of stor-

ing and retrieving information, or

handling it in computers. We can

design new devices that do some of the

thinking functions of men. that will

make education more effective and per-

haps contribute substantially to reducing

the cost of medical treatment. We can

design new devices for more efficient

"paper handling" in the service

industries.

Q. If I want to be a part of this new
activity, how should I plan my career?

A. First of all. recognize that tiie

meeting of needs and wants of society

with products and services is most
important and satisfying work. Today
this activity requires not only knowl-

edge of science and technology but

also of economics, sociology and the

best of the past as learned from the

liberal arts. To do the engineering

involved requires, at least for young
men. the most varied experience possi-

ble. This means working at a number
of different jobs involving different

science and technology" and different

products. This kind of experience for

engineers is one of the best means of

learning how to conceive and design

—how to be able to meet
requirements of the times.

GENERAL

For scientists, look to those new fields

in biology, biophysics, information, and
power generation that afford the most

challenge in understanding the world
in which we live.

But above all else, the science explo-

sion of the last several decades means
that the tools you will use as an engi-

neer or as a scientist and the knowledge
involved will change during your life-

time. Thus, you must be in a position

to continue your education, either on
your own or in courses at universities

or in special courses sponsored by
the company for which you work.

Q. Does General Electric offer these

advantages to a young scientist or

engineer?

\. General Electric is a large diver-

sified company in which young men
have the opportunity of working on a

variety of problems with experienced

lieople at the forefront of science and
technology. There are a number of

laboratories where research and ad-

vanced development is and has been
traditional. The Company offers incen-

tives for graduate studies, as well as

a number of educational programs
with expert and experienced teachers.

Talk to your placement officers and
members of your faculty. I hope you
will plan to meet our representative
when he visits the campus.

A recent address by Dr.
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United States Steel owns one of the world's few ion-

emission microscopes, capable of magnifying two mil-

lion times. It was built by U. S. Steel's Fundamental
Research Laboratory in line with established scientific

principles— not to study pinheads, but to enable the

scientists in Fundamental Research to study the atomic

structures and surfaces of metals. With this amazingly
powerful instrument, they can actually see and identify

individual atoms!

Whatever their specialized training, those who work at

U. S. Steel are likely to be surprised, at the start, by

such ultramodern, space age equipment. But they

soon come to realize that this is just the visible evi-

dence of U. S. Steel's continuing program to develop

new and better steels. That's what makes the work of

U. S. Steel engineers so stimulating.

Be sure to register with your Placement Director. For

information about the many career opportunities at

United States Steel, including financial analysis or

sales, write U. S. Steel Personnel Division, Room 2301,

525 William Penn Place, Pittsburgh 30, Pennsylvania.

U. S. Steel is an equal opportunity employer.

^J3^ United Stales Steel

TRAOEMABK
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Cats are notoriously silent in their singularly feline way. But even the

most stealthily treading tomcat could take lessons from the men at

Ford Motor Company whose job it is to track down and suppress
unwanted noise in vehicles.

At our Ford Research and Engineering Center in Dearborn, engineers

have created a unique room without echoes, virtually duplicating the

perfect stillness that exists miles above the earth's surface.

The "Silent Room", as we call it, is a chamber utilizing fiber-glass

wedges as sonic "blotters" to soak up noise emanating from subjects

undergoing developmental tests. In this acoustically sterile environ-

ment, electronic instruments seek out the source of vibrations,

rattles, rumbles and squeaks so that they can be eliminated in

production.

This scientific approach to silence is but a tiny facet of the many-
sided program of pure and applied research which goes on daily at

Ford Motor Company. It is another example of Ford's leadership

through scientific research and engineering.

MOTOR COMPANY
The American Road. Dearborn, Michigan

PRODUCTS FOR THE AMERICAN ROAD • THE FARM • INDUSTRY • AND THE AGE OF SPACE

THE TECHNOGRAPH



Your Future in Electronics at Hughes
As the West's leader in advanced electronics, Hughes is engaged in

critical projects ever envisioned. Challenges for your imagination and
such diversified programs as:

some of the most dramatic and
development are to be found in

I
Project Surveyor (soft lunar landing)

3-diniensional Radars

Plasma Physics, Ion Propulsion

Solid State Materials and Devices

Communications Satellites

Digital Computer Systems

Hydrospace Electronics

Infrared

These are among the more than 500 outstanding programs now in prog-

ress at Hughes. These programs require the talents of E.E.'s and Physi-

cists who desire to work with professional scientists in research, de-

velopment and manufacture.

In addition, Hughes sponsors advanced degree programs for aca-

demic growth. These programs provide for advanced degree study

at many leading universities.

ELECTRICAL ENGINEERS and PHYSICISTS

B.S., M.S. and Ph.D. Candidates

Members of our staff will conduct

CAMPUS
INTERVIEWS

Feb. 22 & 23, 1962

Find out more about me wide range of

activities, educational programs, reloca-

tion allowances and progressive benefit

plans offered by Hughes. For interview

appointment or informational literature

consult your College Placement Director.

Or write: College Placement Office,

Hughes, Culver City, California.

An equal opportunity employer.

Creating a new world with Electronics
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S w A N Son
This editor had intended to write his last editorial

admonishing some professors and instructors for the

tendency to make simple subjects difficult and for

their egocentric behavior. Instead, because I am grad-

uating and this, in effect, is my swan song, I became
nostalgic and began to reminisce. Many of the grad-

uating seniors look back at the "long arduous path"

toward the omnipotent engineering degree when the

last final is over. Few have the opportunity to put

their thoughts on paper.

It is easy to forget the status-seeking instructors

and egocentric profs. What do you remember? You
remember the late nights, the cigarette and pipe

smoke, the coffee with your roommate at three in the

morning, the day of the test, the butterfly filled stom-

ach, the preparation for battle with the test sheet, the

drunk feeling that comes with relief, exhaustion and

excitement after the battle is over, and the post-

mortem with friends over coffee at the Union. You

do not forget the day you bought the big, twenty-

seven scale slide rule and wore it at your hip like a

cowboy in a B-picture. It proclaimed to the world, "I

am an engineer." Some upperclassmen still retain the

adolescent sense of superiority the omnipresent slide

rule gave them as a sophomore.

What else is there to remember about working

toward the venerable degree? If you started at Navy
Pier, as this editor did, you remember that sod wharf

with a worm glow. You remember the camaraderie

shared by a small, friendly group of students with

much the same problems—the problems of a commu-
ter school, the part-time job necessary for pocket

money, and the fine teachers populating some of the

worst physical facilities occupied by any college in the

nation. You are happy to hear of the final agreement

on a new location. If you began your struggle toward

the formidable sheepskin at the great Central Illinois

Center of Learning, you recall the overwhelming com-

plexity of a great university which you soon learned

to know intimately. What about the long walk from

the dorms to your G. E. drawing class with a dis-

tinguished-looking T-square under your arm (before

the era of llli-Bus)?

What hove you learned as you earned the right to

wear academic robes? You should have the ability to

analyze a problem, to define it and to think logically

toward its solution. The determination to fight toward

a goal is now yours. The formulas are forgotten. They

disappear after the test is over to return someday

when they ore once again important, or perhaps

never to be seen again. The principles of science and
engineering and logic are yours. The details are lost

someplace in the storeroom you call a brain.

There is always the remembrance of color and
pagentry on a crisp fall day, a full stadium, bright

uniforms, bands, body contact, good seasons, bad
seasons, the pretty wool stockinged girl next to you.

I hope you remembsr this. There is beer and brotwurst

and drinking songs. There are parties and again the

memory of good friends who scatter to all corners of

this great land.

The engineers who enter industry, as the majority

of the seniors do, will recall the flights around the

country to the various companies interested in them,

the correspondence that possibly determined their fu-

ture, the anxiety as they opened the letters containing

offers and rejections, the momentous decisions in-

volved in accepting that first position. Some of their

compatriots go on to graduate school to "keep off the

streets," as they so poetically put it. The gang splits

up. Some are lured to the climate of California, some
remain close to families in the Midwest, some move to

the East, some north or south. There are jokes about

the military and of shooting one's toe off to remain

civilian. What to do about the draft remains every

senior's problem.

There are the activities that will be remembered
fondly. Some engineers have had their moment of

glory as a student senator, a football player, or per-

haps producing a monthly magazine (my forte). These

activities perhaps odd more than anything else, to

help develop the personality and ability for decision-

making and leadership. If an old battle-scarred sen-

ior may take this moment to advise the frail freshman,

get into some important (at least in your estimation)

activity. You will never regret it.

These were some of my thoughts at graduation. I

think some are shared by many of the engineers leav-

ing the alma mater this semester. I hope the tough

young undergraduates will permit us this moment of

sentimentality; they will no doubt share it some day.

To the men graduating from the engineering college

with me this year I wish success, prosperity and the

good life. To the tough young ones, I wish many A's

and the knowledge that A's are not the only things

worth living for.

-S. H. ALTMAN

JANUARY, 1962
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Peter R. Schuiz (B.S. in M. E., Lehigh University '58) is a

project engineer in the Manufacturing Research Laboratory

where he's developing new techniques to improve manu-

facturing.

HE PUTS RESEARCH TO WORK

ON THE PRODUCTION LINE

Examining new phenomena in cryogenics, optics, informa-

tion theory, data communications and photochemistry, IBM

research engineers and scientists are developing new con-

cepts for information processing.

Some of these developments have a far-reaching, funda-

mental influence on basic knowledge, while others may

have a more immediate application to actual problems.

Where technological advances have a specific bearing on

data processing needs, they must be considered for appli-

cation in manufacturing. At IBM, that's a job for Manufac-

turing Research.

As a project engineer, Peter R. Schuiz has found Manufac-

turing Research a challenging and rewarding assignment.

Translating today's scientific discoveries to meet tomor-

row's production line needs is an important step in creat-

ing exciting new products. It requires imagination and

ability to put new techniques, equipment and processes to

work on the production line.

At IBM, Manufacturing Research is an area of activity that

provides as much room for professional growth and ad-

vancement as the engineer is ready for. In his three years

with the company, for example, Peter Schuiz has already

received three promotions to reach his present position of

responsibility. But no matter what your field of interest may

be, IBM facilities and professional guidance provide plenty

of backing for building a rewarding career.

The IBM representative will be interviewing on your campus

this year. He will be glad to discuss with you the many
challenging jobsthat are open at IBM— in development engi-

neering, research, manufacturing research, programming

or systems engineering. Your placement officer can supply

information and make an appointment for you. All qualified

candidates will receive consideration for employment with-

out regard to race, creed, color or national origin. If you

prefer, you may write, outlining your background and in-

terests, to:

Manager, Technical Employment

IBM Corporation, Dept. 0000
590 Madison Avenue

New York 22, N. Y. IBM
\/».. »^«...-.tl,. U'l.. i..;th -^ nrr^.lr1-h



The undeniable thrill of

successful accompUshment

can be yours as a member

of the aggressive,

visionary

team now forging

a new future at

DELCO

Make an appointment to talk with our

interviewer when he visits your campus,

or for additional information write:

Mr. C. D. Longshore, Supervisor

—Salaried Employment:

ELCO Radio Division of General Motors

KoKOMO, Indiana

THE TECHNOGRAPH



Your future in chemical engineering is his business

He's a Monsanto Professional Employment representa-

tive. He's your representative, too . . . your link between

campus and company. His knowledge of Monsanto is

complete, and he's especially qualified to counsel with

you regarding your future.

Ask him about Monsanto's diversity—in geography,

activities, products—that means ever-expanding op-

portunity for the young man of exceptional promise.

Ask him about Monsanto's research-mindedness, how-

it helps develop your creativity. Ask this expert in

futures about the future Monsanto offers you in research,

engineering, manufacturing and marketing.

See your Placement Director to arrange an interview

when we visit your campus soon. Or write for our

new brochure, "You, Your
Career and Monsanto," to

Professional Employment
Manager, Department EM-3,

Monsanto Chemical Com-
pany, St. Louis 66, Missouri.

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN

JANUARY, 1962 9



Bob Podlasek, M.E. '64

What
Constitutes

A

FALL

The free nations have agreed that the

best protection from the effects of a nu-

clear attack is the prevention of the at-

tack. Although present negotiations have

been futile, the possibility exists that a

ban of nuclear weapons may transpire.

For the present we must live with re-

ality. The U.S.S.R. has been for many
years building fallout shelters in the

form of deep, reinforced, concrete base-

ments. Furthermore, every Soviet youth

is compelled to take instruction in Civil

Defense. Also, while we were negotiat-

ing for a ban on nuclear weapons, the

Russians were planning a series of wea-

pons tests.

Due to the dubious condition of the

world today, fallout shelters have been

offered as a practical solution to the

problem of protecting some of the popu-

lace against the menacing after effects of

a possible nuclear attack. Presently, the

U. S. is in the process of analyzing ex-

isting structures to determine how many
people they can protect and what degree

of protection they offer.

The effects of a nuclear detonation

are of two types, the blast and fallout.

The blast is contained in the blast area,

which for a 10 megaton detonation is

approximately a 10 mile radius from
the point of detonation. This area is

characterized by ionizing radiation, heat

and shock. Also, if a fireball exists, it

will be in this area.

One of the unique features of a nu-

clear explosion is that it is accompanied

by the emission of nuclear radiation.

Nuclear radiation consists of gamma

OUT
rays, neutrons, beta particles, and alpha

particles. For a 10 megaton explosion

the fallout may extend for thousands of

square miles. Xuclear radiation is quite

SHEL-
different from thermal radiation, which

is the considerable amount of heat lib-

erated by a nuclear detonation.

Since alpha particles cannot penetrate

the skin, beta particles cannot penetrate

clothing and neutrons are captured by

atoms in the atmosphere, the attenua-

tion of gamma rays is of prime impor-

tance in the construction of fallout shel-

ters. However, it must be remembered
that alpha and beta emitters can be

harmful if they enter the body through

contaminated food, water, or air.

(jamma rays result from radioactive

capture of neutrons as well as the emis-

sion during a nuclear reaction. The neu-

trons are captured by the \arious ma-

terials present in the bomb and by the

atoms in the air. Gamma radiation is

expressed in roentgens per hour. The ab-

sorption of one roentgen results in the

release of about 87 ergs of energy per

gram of air. If a person is exposed for

two hours to 200 roentgens per hour, he

has received a dose of 400 roentgens.

Large amounts of water, dirt and de-

bris are drawn into the air during a nu-

clear explosion. These particles become
contaminated with radioactive material,

of which the gamma emitter is the most
harmful. The action of these radioac-

TER?
tive particules falling from the atmos-

phere is termed "fallout." The fallout

which reaches the surface during the

first day after detonation is termed
"early fallout." The size of early fall-

out is about the size of grains of sand.

Dela\ed fallout is the radioactive dust

that falls after the first day. Weather
conditions detennine the distribution of

fallout.

Exposure to gamma radiation has

varying effects on the body, and is a

10 THE TECHNOGRAPH



DETECTOR PLANE

Fig. 1. Typical underground fallout shelter as specified by the Office of

Civil Defense Mobilization.

function of age, state of health and pre-

vious radiation experience. However, it

can he said generally that an exposure

of (I to II 10 roentgens has no obvious

effects, an exposure of 100 to 200 roent-

gens results in minor incapacitation, an

exposure of 200 to 600 roentgens caus-

es sickness and some deaths, and expos-

ing to over 600 roentgens leaves few
survivors.

In the analysis of structures special

consideration must be given to mass
thickness, directional responses, the solid

angle fraction and the reduction factor.

Common shielding materials used in

the construction of fallout shelters in-

clude soil, concrete, steel, brick and
stone. In calculating the mass thickness

one multiplies the unit weight in pounds
per cubic foot times the thickness in

feet, which yields the mass thickness in

pounds per square foot. Examples of

mass thicknesses are soil 120 p.s.f. and
concrete 130 p.s.f.

Directional response can be any com-
bination of three cases: 1.) fallout de-

posited on the top of a horizontal bar-

rier, as on the roof of a building.

2.) fallout deposited adjacent to a verti-

cal barrier, as in crevices or at the base

of buildings where the fallout tends to

accumulate in piles. 3.) fallout deposit-

ed around a barrier but not actually

on it, i.e., on adjacent structures.

The solid angle is designated by W,„
as in figure 1, and is the angle sub-

tended by an area at a detector. It is a

three-dimensional angle and can be

thought of as the apex of an inxerted

cone. When analyzing a structure, the

solid angle fraction is the value needed.

The solid angle fraction W,, can be

calculated by the equation

W„=2 7T tan ' [e/n{n,-|-e,+ l)'--i]

where e equals the width divided by the

length and where n equals twice the per-

pendicular distance from the plane to

the detector divided by the length.

The reduction factor is the amount
by which the radiation is reduced. The
protection factor is simply the recip-

rocal of the reduction factor.

In the simple underground structure

in figure 1, the directional response is

from the top horizontal barrier, the

detector is in the center of the struc-

ture 3 feet from the floor, the protect-

ing material is a foot of concrete and
a foot of soil, the width and length

both equal 40 feet, the perpendicular

distance from the detector to the plane

equals 7 feet. In this case e equals 1

and n equals 0.35. Solving the equation

for the solid angle fraction W„, the

value W„=70 is found. Calculating the

reduction factor by considering the total

mass thickness of 270 p.s.f. and by the

use of complex integrals or charts, a

reduction factor of .00035 results. Thus,
onl\- .0003 S of the radiation would go

through the barrier and reach the de-

tector in such a case.

The subject of calculating the reduc-

tion factors of all types of structures

is the essence of a short course which

is sponsored b\' the government and is

now being offered at seven universities.

Here at the University of Illinois, Pro-

fessor J. T. Hanley is directing this

course for architects and engineers.

The group of shelters with a pro-

tection factor of 50 to shelters with a

protection factor of 1000 or greater in-

clude Office of Civil Defense Mobiliza-

tion underground shelters, subbasements

of multistory buililings and under-

ground installations ( tminels, mines).

O.C.D.M. basement fallout shelters

(heavy masonary residence) and central

areas of upper floors (excluding the

top three floors) of high-rise buildings

with heavy lloors and exterior walls

are shelters generally ha\ing a pro-

tection factor of 250 to 1000. The
group of shelters with a protection fac-

tor of 50 to 250 includes basement fall-

(uit shelters ( brick veneer and frame
residences) and central areas of upper
Hoors (excluding top Hoor) of multi-

stor\' buildings with heavy floors and
exterior walls. Structures vv-ith a pro-

tection factor of 10 to 50 include base-

nu-nts without exposed walls or small

one or two stor>' buildings and central

areas of upper floors .excluding the top

Hoor) of multistory buildings with light

floors and exterior walls. Partially ex-

posed basements of small one or two
story buildings and central areas of the

ground Hoor in one or two story build-

ings with hea\y masonary have protec-

tion factors of 2 to 10. Above ground
areas of light residential structures ha\e

a luotection factor of two or less.

JANUARY, 1962 11



Fiction

EXPENDABLE
By Bernie Gaudi, E.E. '64

Donna's sweet voice seeped through

the early Monday morning haze.

"Come on sleepvhead, breakfast. It s

7:15!"

The heavy smell of freshly cooked

bacon drifted in from the kitchen, rein-

forcing Donna's persistence. In a robe

ready for the Goodwill Industries, I

dragged myself toward the bathroom.

"That relic is going to fall off your

back soon." said Donna, as I hurried

from the bathroom after a quick shower.

"You're just going to have to buy a new
one as soon as you get that raise."

"Problems, problems, problems, " I

said. "And there's another one." The
first addition to our family, age four

months, had set up a cry for his break-

fast.

"You know. Donna, we've been doing

this for two years now. ever since I got

out of school, and you still cant get me
up in time."

"Here, drink your coffee and eat this

on the way, " Donna said, handing me
a bacon sandwich.

Ten minutes later, I was seated in

the 7 :50 trying to get a quick look at

the headlines of a morning paper that

the painted blonde in front of me was
hiding so effectively. She gave me a cold

look and I settled back to contemplate

the mood Carter would be in after the

much-too-short weekend. Tiring of this.

I closed my eyes for a minute, only to

awake with a start to the realization

that the conductor was yelling "Mer-
chandise Mart" and that the next stop

was mine.

Once at my desk, I experienced the

same old feeling of wasted effort as I

scanned a technical paper and tried to

restate it in a language that Carter

would understand.

A sudden slamming of the door an-

nounced Carter's usual five-minutes-late

entrance. It forced me to look up from
my work with the required good-morn-
ing smile on my face. Carter was all

aglow as he pranced across the office

toward me.

"Good morning. Scotty boy. good
morning." he said. The "good morn-
ing" and the use of my first name both

sounded like they were part of my pay
check. "Hope you had a good night's

sleep, my boy." He continued as his

eyebrows knotted over the bridge of his

nose. "Problems, boy, problems. We've
been handed a hot one ! The boys up-

stairs want us to design an amplifier

for the intercom system that is going

into that new apartment project on

Sheridan Road. The unit has to be small

but powerful. This is going to be your

baby, but I think it should be transistor-

ized. Don't you agree, Scotty boy?"

"Yes, I think you're right, Charley.

How many months do we have on this

jobbie?" I asked. My mind raced over

the hope that this project was an indi-

cation of my approaching raise.

"Not months, boy, weeks—two of

them," he said. "And this project could

mean a lot to us." The movement of

his eyebrows convinced me that his

thoughts too were on my raise.

"Get busy, boy! " He said as he start-

ed across the room towards his glass-

enclosed little world. "Oh yes," he add-

ed, "you know the policy: construction

and parts handled through the distribu-

tors." With that he was gone and my
thoughts began to race over the techni-

cal aspects of the project.

(Continued on Page 19. Col. 1)
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THE BELL TELEPHONE COMPANIES
SALUTE: BILL PIGOTT
Six years ago Bill Pigott graduated from college ^vith an

engineering degree. Today he is responsible for the

performance of 12 microwave relay stations, numerous
communications cables, and other equipment. He also

supervises the work of some sixtv transmission specialists.

Rill Pigott of Pacific Northwest Bell Telephone Company,
and the other young engineers like him in Bell Telephone

Companies throughout tiie country, help bring the finest

communications service in the world to the homes and

businesses of a growing America.

BELL TELEPHONE COMPANIES

TELEPHONE WlAWiOr THE MONTH
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This is the second and concluding article

about Life in Russia ... a concentrated

look at the Russian standard of living

By John Tasher, G.E. '62

Life in Russia was better than I ex-

pected. The people I saw on the streets

seemed to be living normal lives; house-

wives went shopping, people hurried

home during rush hours, and motorists

argued with the police. I suppose I ex-

pected the people to be in chains. But,

it didn't take long to see that the prole-

tariat didn't have things very good by

our standards, either politically or eco-

nomically. In this second article on my
visit to Russia last summer, I would
like to concentrate on the Russian

standard of living.

Even to the most casual observer,

the Russian standard of living would
appear far below that of America or

most places in Western Europe. This
is true even in Moscow and Leningrad,

the showplaces of the Soviet l. nion.

The most obvious differences that I

noticed included the very few passenger

cars, the unavailability and lack of

variety of many consumer goods, the

high prices and low average wages,

the housing shortage, the overcrowded
public facilities of all kinds, and the

number of women working.

The life of the typical Russian is not

easy. His stern facial expression shows
it. The people hardly ever appear, cas-

ual, and lighthearted and aren't inclined

to talk casually with a visitor as people

elsewhere do. When excited, they tend

to release their emotions in aggressive

and explosive outbursts. They aren't

afraid to show their feelings. The luii-

versity students that we talked to didn't

seem to attempt to be "personality boys
"

or "Ivy-leaguers" as students in this

country tend to do.

Wages and Prices

Most Russian people really have to

work hard for what they get. Wages
are low by American or European
standards and prices high. The average

wage rate for industrial workers varies

from 90 to 110 rubles a month (about

14

$100 to $120). This wage rate was
paid at a watch factory we visited and

supposedly is standard among industrial

workers. Prices for most goods are \ery

high even by American wage rates. Con-
verted into American dollars at the

official exchange rate of $1.00 = 0.90

rubles, some prices for goods were as

follows

:

Good dress shoes $ 60.00

Plain work shoes 23.00

Suit 55.00-60.00

Short sleeve cotton shirts.... 8.00-10.00

Women's plain pleated skirt 22.00

Small tube of chlorophyll

tooth paste 0.25

Pack of 20 cigarettes 0.40

Used typewriter 66.00

Xew typewriter 166.011

Soft cover book 0.75

Small hard cover book l.OO

Milk, bread, and most other basic

foods cost about the same { at the offi-

cial e.xchange rate) as their counterparts

in the USA. Converted into working
hours, which is the only fair means of

comparing prices, a man's suit v.'ould be

\\orth about three weeks' wages. A
fairly good suit in America is worth
less than a week's wages. The thing

that saves the Russian from destitution

is the fact that housing is very cheap.

If I remember correctly, our Intourist

Guide said that the rent for a flat was
5 rubles a month {$5-$6). Because
of the low wages and high prices, the

wife and husband are usually both

working to provide enough money for

the family to live on.

Shortage of Consumer Goods

A reason for the high prices of con-

sumer goods is to keep down the de-

mand because of the great shortage. A
few friends and I spent about an hour
walking about (jUM, the largest de-

partment store in Russia. We saw no
refrigerators, washing machines, or oth-

er types of household appliances that

are common in West European coun-

tries. The only hou.sehold "appliances"

we saw were radios. As expected, there

are very few passenger cars ; in fact,

the trucks and buses combined seem

to outnumber the cars.

Surprisingly, television sets were rel-

atively numerous. We saw literally for-

ests of TV antennas on top of apartment
buildings in both Moscow and Lenin-
grad. In the Soviet planned economy
significant resources and technical talent

must have been invested in the devel-

opment of television. The reason for

such emphasis is because it is an effi-

cient method for the government to

inform the people.

Cjood clothes seem to be scarce and
the selection in both style and size is

limited. I spent considerable time in a

department store near the Bolshoi The-
atre. The selection there was limited,

a few styles of pants, and several types

of cheaply knitted sweaters with rein-

deer designs on them were available.

There were, however, large numbers of

heavy winter coats. It seems that one

finds the right size by chance, the

streets were full of people whose pants

are too short or too long, and whose
shirts were baggy. Because of this lim-

ited supply of clothes, almost anything

that one wears is acceptable. For exam-
ple, women can be seen wearing argyle

socks with high-heeled shoes. Double
breasted suits are in style because most
men wear them.

Good Clothes Are a Status Symbol

American and West European made
clothes seem to be a status symbol. Col-

lege-aged men frequently wanted to buy
clothes from us. One time a fellow

traveler and I were waiting for a bus

on Gorki Street when a well dressed

young man about our size came up and

excitedly asked us if we had any clothes

to sell. He was willing to pay me 10

rubles ($11) for the $6 wash pants
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I was wearing. He also wanted to buy
my watch. A prospective buyer that

we ran into in (jorki Park was saying

that one of his friends had 3 American
suits, about 7 shirts, and other Ameri-
can clothing. These status seekers us-

ually are university students.

Food, on the other hand, seemed to

be relatively plentiful. Possibly some
types of meat, butter, and fruits are

hard to get. but there are plenty of

potatoes, bread, cabbage, and other basic

foods. The problem is not famine, but
the monotonous diet. To say the least,

the meals I had weren't as good as

those in other European countries. A
typical meal consisted of meat, potatoes,

boiled cabbage, mineral water, and a

dessert — either ice cream or some tvpe

of pastry. There was a choice of tea or

coffee. Some of my fellow tra\elers

and I first tried cofifee. Since the black

coffee they brought to us was quite

strong, we asked for cream. But when
the cream started to curd in the coffee,

we decided to stick with tea thereafter.

It seemed that the food stores (and
CjL M ) had a large selection of canned
goods. A baker)" didn't have much vari-

ety as far as pastries went, but it had
large stocks of bread and rolls of cer-

tain types. A butcher shop had a good
selection of cuts, but not visibly in anv
great quantities. There were large quan-
tities of cheese. The sidewalks were full

of stands at which fruit and vegetables

were sold. There were always lines of

women waiting to buy fruit. As in some
other European countries, perishable

foods must be bought from day to day
because of the lack of refrigerators.

The Average Stores

The average stores were very bare

and colorless in appearance. In a few
stores there was nothing but a bare

wooden counter with the wares set on
shelves along the back wall. The other

three walls of the store were bare. One
afternoon I stopped in a radio-TV store.

In the show windows outside were
nothing but a few shelves displaying

radio tubes. Inside on one wall was a

shelf holding three old TV tubes. Along
the walls were built-in cabinets which
contained electric wire, tubes, and other

radio and TV parts. In the middle of

this small store was a high stack of

corrugated paper boxes. What they con-

tained, I do not know. The store was
crowded with people waiting in line.

Possibly they were waiting to place or-

ders for radio or TV sets or they were
waiting to get parts.

Down the street from the radio-TV
store was a sporting goods store, which
was more colorful inside. One could buy
fishing poles, nets, soccer balls, and sur-

prisingly enough, shotguns. If I remem-
ber correctly, one shotgun had a price

of 15 rubles ($16.50). The numerous

posters and advertisements showing pic-

tures of men (ishing from their boats,

men hunting, and teams pia\ing .soccer

gave a Sports Jfitl/I decor to the store.

As was common in Italy and a few
other European countries, to buy some-
thing, I had to point out what I wanted,
the clerk would write out on a piece

of paper the article and cost, and I

would take the paper to the cashier.

There I paid the amount specifieil iuu\

gave the receipt to the clerk who then

gave me the package. This inefficient

system is one rea.soin why most stores

are crowded.

Soviet Housing

What I remember most about the

L SSR is the huge scale of their new-

public housing developments. Since the

death of Stalin in 1953, housing has

been recognized as the number one do-

mestic problem, according to our In-

tourist Guide, and great strides have

been taken to improve it. In Moscow
alone, apartment housing developments

have provided new housing for 600,OOO
people since 1953. Some parts of Mos-
cow literally have square miles of these

developments. W^hen we came from the

airport into Moscow, we saw prefab-

ricated apartment housing mushroom-
ing in what were only recenth' fields.

In spite of the recent building boom,
the housing shortage still appears to be
very acute. In some sections of Moscow,
we saw vast areas of very old frame
and log cabin houses. One such section

is near the Park of the "Achievements
of Our Economy", a real showplace in

Moscow. It seems ironic that such
run-down housing should be so close

to an exhibition of modern technical

developments. In many of the houses it

looked as if the roof would cave in

or the walls fall over. All houses,

though, have double windows because

of the long and cold winters. Appar-
ently these houses are going to be used

indefinitely since repair work was being

done on some of them. The only scource

of water available to these houses was
the public pump outside on the street.

Women go out and fetch buckets of

water when they are needed.

In some places these old shacks stick

out like sore thumbs. .Across the street

from our hotel in .Moscow was an am-
pressive new apartment building who.se

.setting was marred by the old hovel

which sat next to it. People lived in

it, for at night we could see lights in-

side. Since there were many foreign

tourists staying at the hotel, one woidd
think that the ho\el would be removed
,so as to not give the visitors a bad im-

pression. The housing shortage seems

to be of more concern than the concern

for a good impression. Or maybe the

government wants to show the outside

world what problems the government
has had and still has to face. In this

way they can show the world the prog-
ress they have made. "We have made
great progress since the October Social-

ist Revolution," our Intourist Guide
said. "If it wasn't for the war. we
would be much better off today."

The People Avoid Going Home

Overcrowding in the inadequate

housing has forced people to spend much
time outside the home. Until about

1U:00 p.m.. the streets are very crowd-
ed with people. Parks and all places

of entertainment are overrun with peo-

ple in the evenings. Spending a night

in a restaurant is a favorite form of

entertainment. Since the restaurants are

filled to capacity, long lines must wait

outside. As a person leaves the doorman
unlocks the door and lets another enter

in his place. One night two Ru.ssian

students, that four of us met, took us

to what the\- called a typical restaurant

in Leningrad. After waiting about 30
minutes and witnessing a near brawl as

the gruff doorman-bouncer threw out
an overly ambitious policeman and his

wife who tried to force their way in,

we finally were allowed to enter. At
this time one of the students left be-

cause he said it wasn't good to be seen

with Americans. Once inside we found
ourselves in a large room with large

glass chandeleirs hanging from the ceil-

ing. In the front of the room was a

woman singing with a six or seven piece

band as accompaniment. Couples danced
in the aisles to a surprising number of

American tunes. A serving of cold roast

beef slices along with cabbage and peas

and two bottles of beer cost 101 kopecks

(about $1.10) apiece. It turned out to

be a very inexpensive, as well as an in-

teresting evening.

Another form of entertainment is an
evening in the park. After paying a

small entrance fee, one can listen to a

concert by the local band, take part in

community singing, or just sit and talk.

Some of us spent an evening in Gorki
Park, supposedly the largest and finest

park in Moscow. There we saw a pa-

vilion where hundreds of che.ss players

met and played. That night we were
able to attend a one-ring circus, which
was quite good, at the park. As was
the ca.se with other forms of entertain-

ment, we had to get our tickets to the

circus several days in advance because

of the crowds.

A Need For Connections

It is important to have "connections"

whether one wants a ticket to the ojiera

or a new wa,shing machine. Relative

wealth isn't nearly as important. The
demand for goods and entertainment is

much greater than the supply.
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IVERY TECHMICAL TALEIMT AT
PRATT & WHITNEY AIRCRAFT
Almost every scientifically trained man can find stimulating and rewarding career

opportunities vsithin the broad spectrum of Pratt & Whitney Aircraft activities.

From tiie solid foundation of 36 years as a world leader in flight propulsion

systems, Pt^WA development activities and research investigations today are far

ranging, in addition to continuing and concentrated development effort on air

breathing and rocket engines, new and exciting avenues are being explored in

every field of advanced aerospace, marine, and industrial power applications.

The reach of the future ahead is indicated by current programs. Presently,

Pratt iV: Whitney Aircraft is exploring the fringe areas of technical knowledge in

magneiolivilroclynamics . . . thermiunics and ihenuo-eleciric conversions . . . hyper-

sonic propulsion . . .fuel cells and nuclear power.

To help move tomorrow closer to today, we continually seek ambitious young

engineers and scientists. Your degree? It can be in: MECHANICAL AERO-
NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING
1 PHYSICS CHEMISTRY METALLURGY CERAMICS MATHE-
MATICS ENGINEERING SCIENCE or APPLIED MECHANICS.
The field still broadens. The challenge grows greater. And a future of recognition

and advancement may be here for you.

For further information regarding an engineering career at Pratt & Whitney

Aircraft, consult your college placement officer or write to Mr. R. P. Azinger,

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn.

PRATT & \A/HITI\IEY AIRCRAFT
Division of United Aircraft Corporation

COIMIMECTICUT OPERATIONS East Hartford. Connecticut

FLORIOA RESEARCH AND DEVELOPMENT CENTER Palm Beach County. Florida

All qualified applicants will receive consideration for employment without regard to race, creed, color

or national origin.



Dr. Philip Hill, of Massachusetts Institute of Technology, conducib a

Hamilton Standard Management Development course in Fluid Mechanics.

If you want to be a manager
Here at Hamilton Standard, we know that the

managerial skills demanded of you by today's

complex business structure need development. They
don't just happen. So—if you want your engineering

career to lead into management, you'll find that

Hamilton Standard is eager to help you.

Your first assignment will be a working assign-

ment—one that will call on your best abilities and
ask you to take on important responsibility; that's

good training for management. Your technical train-

ing will be on-the-job training; this will provide you
with technical experience and problem-solving abil-

ity you'll need to lead your own group later. You
may be selected for a program of rotating assign-

ments to give you broad company experience in var-

ious areas, such as design, analysis, and project work.

Our management development program includes

some very specific courses that are available to you.

Business Leadership, for example, is a general course

that will teach you many techniques essential to

running a business or one of its divisions. Customer

Relations will show you how to work successfully

with the most important individual in anyone's

business life: the customer. Technical courses, such as

Technical Writing, Servo Mechanisms, and Turbo

Machinery, are also available. These will keep you

abreast of the latest technology—an important part

of your management training.

If you want to be a manager, you'll like Hamil-

ton Standard, because the company and its people

want to help you succeed. Wouldn't you like to

know more about this leader in the aerospace

industry? Talk with your Placement Officer, or

write direct to Mr. Robert J. Harding, Supervisor

of College Relations, at

UNITED AIRCRAFT CORPORATION
T fXl

ID ffl

iCT^

ffl

r~^

Ulljffl

Bradley Field Road, Windsor Locks, Connecticut An equal opportunity employer.
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EXPENDABLE . . .

((luntinind jfJin Far/r 12)

Fi\c o'clock came very early that

cla\, aiul the next day and the next,

until before 1 knew it, Friday was upon

me. Ten o'clock Frida\ morning found

nie at the warehouse of our distributors,

looking for a transformer to use in the

unit that I had just developed.

"Fm sorry, sir, but we just don't

ha\e anything of that type." The clerk

in charge told nie after reviewing my
data sheet.

"W'oulil it he possible for you to

make some up to fit these specifica-

tions?" 1 said.

"When will \ou be needing them?"

he replied.

"Well, Fll need one for my proto-

type b\- Wednesday at the latest, but

I can wait until next Friday for the

rest."

"You can't be serious," the clerk

laughed. "Next Wednesday! Why it

would take at least three weeks and

ma\be more to just turn out a model."

"Three weeks!" I said in alarm. "But

1 ha\e to have this unit ready by the end

of next week."

"Sorry Mac, but we can't do you any

good here. What you're asking is im-

possible.
"

I spent the rest of the day at the office

trying to work around the transformer

problem, but I couldn't find any way to

use an available transformer and still do

a good job on the project. By five

o'clock I was convinced that the particu-

lar transformer I wanted was essential,

but I had no idea where I could obtain

one.

"Impossible!" I thought as I hurried

to catch the 5 :05 train.

It was amazing what the last week

had done to my happy little household.

Donna was panic stricken by the

thought of something going wrong and

my not getting my raise.

"How did it go today? " she asked me
with a brave smile.

"Problems, Honey, problems." I re-

plied. "I've spent the entire day at the

warehouse looking for some equipment

that just doesn't exist. That rotten Car-

ter, he knows I need that raise and he's

using it to make me break my neck over

this stinking project."

"Just do your best, dear, and every-

thing will turn out all right," said Don-
na.

Later that e\ening, as I sat looking

through an electronics catalog, an idea

hit me.

"Donna, do you know what I did

with Jim Bard's telephone number?" 1

called as I thoughtfully picked up the

phone. Jim was an old college buddy

wild had started a little electronics shop

about twenty blocks from my house. He
was always tinkering with amplifier cir-

cuits back in school and he just might

have a lead on what I needed for the

project.

"It's written on the inside cover of

the phone book," Donna called back

from the bedroom.

"Don't know what I'd do without

you. It sure is lu'ce to have at least one

problem-solver in the family," I said

as I dialed Jim up.

"Hello," came the sound of Jim's

\oice.

I tohl him about the problem and

then waited ;ls he began thinking it out

in his usual slow but precise manner. Fi-

nally he answered :

"1 think 1 have just the thing \-()u're

looking for, Scott. About two weeks ago

I got a shipment of miniature radio

transformers in. The\ are about the

smallest on the market and I'm pretty

sure they would do the job. Why don't

I semi one over to vour office so you

can test it out?"

"That would be great, Jim." I an-

swered. "It sounds like you ma\ ha\e

something there. I'll give you a call as

soon as I check it out with the unit."

"What was that all about?" asked

Donna as I came whistling into the bed-

room.

"Don't trouble yourself with the bab-

blings of an old engineer. I think I'm

going to get this problem worked out

after all."

The ride to the office on Monday
morning took ages. The same painted

blonde eyed me a little more admiring-

ly when I got on the train, but I wasn't

t\et\ interested in her paper this morn-

ing. When I got to the office at 8 :3(),

the transformer was already sitting on

my desk. By working through lunch I

had the power-supply assembled and the

prototype working b\- the time Carter

came back to the office.

"Charlev', would you mind coming

over here for a minute." I called to him

as he came bustling back into the office.

"Have you got her together already?"

He said in amazement as he looked

down at the prototype that I had assem-

bled on my desk.

"Well I haven't tested it out yet, but

here's how it is going to work. First of

all when a person comes into the lobby

of the building, he will pick up a hand-

set like the one there and then punch

out the right number on the face unit.

This will ring the handset in the apart-

ment upstairs. When the party answers,

she will ha\e a private speaking and re-

ceiving path est.iblished between her

room and you down here. If she wants

to let you in, she will tell you to hang

up and then push this button on the

bottom of the set. This will send a four-

teen-hundred cycle-per-second tone trom

lu-r phone to the lobby door and trigger

the opem'ng mechanism, like this." As I

finished my description, 1 hung up the

set he had in his hand and pressed the

button on the bottom hoping that the

unit wouldn't let me down. Everything

functioned smoothly and we were greet-

ed by a loud buzz and a click from the

simulated door latch that I hail attache<l

to the mechanism.

"Looks great, boy, great!" said Car-

ter, rubbing his hands together and

working his eyebrows. Then a frown

crossed his face and he added, "How
nuich is this unit going to cost?"

"Well, I'll tell you Charley. I've

made a few changes in the basic design,

and I think that I've come up with

something more economical but better

than we thought possible. I decided to

make several small units instead of one

large one. Each uiut will be strong

enough to power about four stations,

.so we can group a few of them together

on each floor, and get rid of the space

problem. I found a place in town where

we can get the transformers for the

power-supply real cheap and I figure we
can have the units assembled for a total

price of eighteen bucks each. That
would cut the cost of the entire project

down to only $21,000, which is quite

a bit under the allowa ."

"Hold it! Stop! Don't say another

word ! Aren't we forgetting something,

boy? I told you distinctly that this proj-

ect had to be handled through our dis-

tributors. Let me see this wonderful

transformer of vours.
"

Carter picked up the transformer,

looked at it, and then dropped it like

it was a snake.

"This is Japanese! t)ur warehouse

wouldn't touch this thing! You trying

to get us both fired?"

"Excuse me, Mr. Carter, but maybe

I don't understand. I know you told me
to handle this through our suppliers,

but they don't have any transformer

that can equal this, and it would take

them several weeks, and mavbe months

to assemble one. I spent a whole day

out at the warehouse and those para-

sites just can't help me. If you want this

danui unit by Friday we're going to

have to forget about our distributors."

"No, Johnson, its not them that we're

going to forget about. If you can't have

this unit produced by our distributors

by Friday, its going to be you that we
forget about. Now start using that fan-

c\ degree that you like to hang up after

\()ur name and don't bother me again

until vnu come up with a sensible solu-

tion."

Carter turned on his heel and went

storming across the office to his glass

cage, scowling at everyone who had

looked up to see what the disturbance

(Cnntiniicd on Pai/c 22, Col. 3)
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Meet Miss Cindy Christoffersen. We are always happy

to present a cutie from the north campus, and, believe it

or not, this Nordic beauty is an engineer! Cindy is obvi-

ously one of the better engineering subjects. She is a

sophomore currently enrolled in the five year engineer-

ing-liberal arts program. This pretty miss is now serving

time in the E. E. department, but, alas, the college of

engineering will soon have to release her to the English

department for two years.

The TECHNOGRAPH is also proud to bear her name
emblazoned on its mast. She has been a member of our

editorial staff since her freshman semester. Cindy is one

of our better, more inspiring assets. Sad to say though,

we are only one of the many organizations enhanced by

her charm. Among some of her other activities are the

Society of Professional Engineers, Society of Women En-

gineers, Engineering Council, and publicity for the spring

registration dance.

Eighteen year old Cynthia Christoffersen has many
stimulating attributes. Contributing to her pagen Danish

beauty is her 5'7", 125 lb. frame, auburn hair, big brown
eyes and 36-23-37 dimensions.

Her interests include jazz, folk music, swimming,
wearing Chanel No. 5. dating, and diamonds. She eventu-

ally hopes to become a wife and mother, but first would
like to try her hand at technical writing.

All interested undergrads, grads, and profs can find

her at Leeman Lodge and perhaps arrange for an en-

chanting evening.

<l
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Technocutie

Pretty

Miss

Cindy

Christoffersen

A charming

Nordic beauty

who just happens to

be an engineer!



PUT THE ATOM TO WORK
• This is just the kind of challenge Allison

scientists and engineers like to "get their

teeth into."

With major research and engineering ef-

fort focused on the field of nuclear energy

conversion, Allison has several nuclear pro-

jects currendy in progress, including;

An exceptionally mobile, lightweight, com-

pact reactor which can produce from 2,000

to 3,000 kilowatts . . .

A nuclear rocket engine to launch large

payloads into earth orbit, propulsion for

manned space vehicles . . .

A nuclear powered thermally Regenerative

Fuel Cell to light small cities, power mag-
netohydrodynamic de%-ices, submarines and

space platforms . .

.

We expect these programs now in the re-

search phase to have broad apphcations in

the power and propulsion systems of the next

generation.

To this end, our atomic scientists and
engineers draw upon such extensive, modem
facilities as physical chemistrj', solid-state

physics, radio-isotope, infra-red, fluid dy-

namics, rocket propulsion and metallurgical

laboratories ; a vacuum chamber which simu-

lates pressures at altitudes in excess of 200

miles; a hquid metal loop; analog and digital

computers, and numerous other research

tools. These efforts and facihties are further

backed-up by every resource General Motors

possesses.

As nuclear technology advances, Allison

will continue probing new forms of energy

conversion in the search for improved forms

of propulsion and power.

In short, we take all energy sources to be

our starting point, as reflected in our guiding

theme:

Energy Conversion is Our Business

ALLISON DIVISION general motors corporation
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The Dean's Page

Losing Season?
By Dean H. L. Wakeland

For many Illini the 1961 football

season was the most disastrous in Illini

history. Nine losses and no wins were
discouraging to most alumni and stu-

dents, although they accepted the sea-

son's results gracefully. To others, this

past season was the most important the

Illini have ever had. To many of the

players though, this season was a high

point in their personal lives.

Was 1961 a losing season? If we
measure success in terms of wins and
losses then the season was a dismal

failure. On the other hand, if we meas-

ure success by the academic progress,

personal growth, and individual experi-

ences, the season may be one of our

more successful ones.

What is a university for? To ser\e

as an athletic farm system ? To spawn
physical giants ? Certainly not ! The re-

sponsibility of the university is to pro-

vide the means for young people to ob-

tain educations and training for future

opportunities and intercollegiate athlet-

ics were intended as another means of

achieving this.

The real goals of intercollegiate ath-

letics were perhaps fulfilled more in

this past season than in many others.

It has helped us to realize that the

players are only students after all. In
the excitement of the season we fail

to consider them as individuals and have

a tendency to associate them as a part

of a football machine. Their academic

achievement and activities participation

often go unheeded.

Eight engineering upperclassmen
(listed below) played on this year's

"Fighting Illini" and if academic, edu-

cational, and individual achievement can

be used as a measure of success, these

young men have had a winning season.

As a group they have an over-all aver-

age of 3.522 which is slightly higher

than the all men's average of 3.483.

They have performed above and beyond
the normal expectations of most students

and have illustrated that it is possible

to combine a rigorous education and a

major sport in college. Such a combina-
tion always takes its toll and their aver-

ages would probably be higher had they

not participated in athletics. On the

other hand, they have gained through

student participation and experience as

well as through classroom instruction.

Most of the Colleges in the Univer-

sit>' of Illinois had students on the

squad this year and eight of the fifty

plus players were engineers. These
eight will probably terminate their ath-

letic endeavors at graduation and more
than likely will enter the engineering

profession and the business world. Will
their educations have been slighted

through sports participation ? Definitely

not. because each will have received a

solid engineering preparation and will

be living progressive and useful lives

long after their "athletic years" are

over.

Each year approximately one hundred
undergraduate engineers participate in

major and minor varsit>' sports and
many students in other Colleges in the

L niversity put forth eiifort to partici-

pate athletically. These are the students

that have been able to rise above medi-

ocrity and take advantage of both op-

portunity and experience. Needless to

say, students can r'se above mediocrity

through participation in other student

or honors activities, but fortunately

their season is not measured in terms

of wins or losses.

Did the Illini have a losing season?

For the sports writers and football an-

nuals— yes! For many players who are

to enter business and professional fields

— fields which require educational back-

grounds, experience, responsibility, ini-

tiative, personality, loyalty and integrity— it was individually a ver\- successful

season ! Isn't this the real measure of

a winning season?

Engineering Students on The Varsity

Football Squad, Fall 1961

Kenneth Chalcraft, General Engi-
neering. Maroa. Illinois: Richard W.
Deller. Mechanical Engineering. Cin-
cinnati. Ohio; Paul P. Golaszewski,

Civil Engineering, Hariey, Illinois;

Dennis C. Gould, Civil Engineering.

Champaign, Illinois ; John J. Kruze,
Civil Engineering. Champaign, Illinois;

Patrick J. Murphy, Mechanical Engi-
neering, Chicago, Illinois; Jerr\- F.

Parola. Civil Engineering. Taylor
Springs, Illinois ; and Stanley F. Yuke-
vich. Industrial Engineering, Cuvahoga
Fails. Ohio.

EXPENDABLE . . .

(Continued from Page 19)

was about.

I snapped off the switch on the power

supply and slumped down in my chair.

It was almost three-thirty before 1 real-

ized that I had been sitting at my desk

drawing distorted little men on my blot-

ter for the past t\vo hours. My sub-con-

scious had been busy though, because my
course of action was all mapped out. I

quietly got up from my desk, picked up

the equipment that I had so joyously

carried in that morning, and headed

straight for the Chief Engineer's office.

I told his private secretar>- that I would
like to talk to him about company busi-

ness and sat down to wait for God him-

self to smile upon me and give me a few
precious moments of his time. The sec-

retary soon smiled at me and said in a

sweet voice, edged with a little pride for

having done me such a big favor

—

"Mr. Bingman will see you now, Mr.
Johnson."

I entered the carpeted office and saw
a bald head, a newspaper, and a pair

of expensive shoes propped up on the

desk in front of me.

I quickly assembled my display and
plugged the power supply into the wall

outlet.

Mr. Bingman slowly swung his feet

off the desk, turned his bifocals on me.

and grunted.

"I came in here about the apartment

project on Sheridan Road, sir." I stam-

mered as I tried to regain the confidence

that I lost when he spoke to me.

"Oh yes, the intercom unit. " he said.

"What do you have thrre?"

"This is the prototype of a unit that

I put together. It isn't completely test-

ed out. sir, but I think its almost what
we're looking for. Would you care to

check its performance?"
"\Vliy, yes, by all means. r\'e always

said that you ha\e to follow these de-

velopments from the bottom up if \ou
expect to make any money on them."
With that I went through the same

demonstration that I gave Carter, mak-
ing it a little simpler so he would under-

stand all the good features of the plan.

"How about the transformer problem,'

I said and he interrupted.

"Never mind. As long as it's going to

cost us less to build several small units,

and we're not going to lose anything in

performance, then get on with it."

"But. sir," I stammered, "Mr. Car-
ter said

—

"

"Charley's an old maid. These units

have to be ready for installation by Fri-

day. Do you think you can get this mod-
el checked out and the other units in

the field by then?"

(Continued on Page 32. Col. 2)
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Lont! lead lime is essential to the
development of large nuclear
space poirer systems. Present meth-

ods of power generation would require

an ini])ractical heat rejection surface

nearly the size of a football field for a

power output of one megawatt—power
which will be needed for critical s])ace

missions already in the ))lanning stage.

Garrett's AiHesearch Divisions have
now com|)leted the initial SPUR design

studies and proved the project's feasi-

bility to supply continuous accessory

power and low thrust electrical propul-

sion in space for long periods of time.

Cutting projected 1 y\W power sys-

tems to i/lOth the size and l/5th the

weight of present power systems under

development will be possible because

of SPUR s capabilitv to operate at

higher temperatures, thereby sharply

reducing the required radiator area.

Garrett has lieen working with the

Air Force and the Atomic Energy
Commission on SPUR as the prime

contractor for more than one vear and
has more than five vears of experience

in space nuclear |)ower development.

•Also an industry leader in high speed

rotating machinerv. heat transfer
equijiment. metallurgy and accessory

power systems, the company is devel-

oping design solutions for SPUR in

these critical component svsteni areas.

For information about a career with

The Garrett Corporation, write to Mr.
G. D. Bradley in Los Angeles. Garrett

is an "equal opportunitv" employer.

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45,

California-Phoenix.Ari zona •other divisions and subsidiaries: Airsupply-Aero Engineering

AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (Japan) Limited
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New Developments

In

Highway Engineering

One of the oldest engineering skills

acquires some new tools

By James Govaia, G.E. '61

In recognizing the critical need for a

national highway program, the legisla-

tors of our nation enacted a series of

Federal Aid Highway Acts beginning

in 1056. The paramount importance of

this program is easily evaluated from an

objective view of the world situation

and our nation's position in this picture.

Just as our military forces have changed

their theories in the view of nuclear war-

fare, so must the ci\ilian population be

cognizant of the imminent danger of a

nuclear attack on our nation. According

to logic and current policy, expeditious

dispersion will be necessary to adjust and

retaliate in the event of an attack.

This dispersion of our population

throughout the nation could only be ac-

complished with a massive system of

broad interstate highways. In addition

to the arterial highway demands im-

posed by dispersion, the defense require-

ments of a nation at war also include

a vast flow of goods and equipment. In

meeting these demands, further import-

ance would be attached to an adequate

system of superhighw-ays, bridges, and

interchanges.

Meeting Peace-Time Demands

However, the defense applications of

our highways, by no means dominate the

future peace-time demands for an inter-

state highway system.

The projected population of oin- na-

tion for 1Q71 is 210 million. It is also

predicted that 100 million vehicles will

travel an estimated 1050 billion miles

on our nation's highways for that same
year. These increases mean that our na-

tion's highways must be safer and long-

er lasting.

With these reasons in mind, the Con-
gress passed the Federal Aid Highway
Act of 1956. With the inception of an

accelerated national highway program,
engineers and contractors across the

country began the task of designing and
building the highways, bridges, and in-

terchanges of the future.

The initial act proposed that $25 bil-

lion be spent for an interstate program
extending from 1956 to 1969. Accord-
ing to the original plan, a trust fund
was to be established, receiving funds
from federal motor-fuel taxes and
other highway-user taxes. The system
was to operate on a pay-as-you-go basis,

the design and construction details being

handled by the states and a major part

of the costs by the federal government.
This plan was moving smoothly until

the Federal Aid Highway Act of 1958
set aside the pay-as-you-go plan for two
years and increased the authorized ex-

penditures above previous levels.

The Consequences of Revised Policies f
The consequences of these changes

are that by 1962, the interstate fund

will be limited to $500 million instead

of the $2.2 billion originally authorized.

To prevent delay due to financing, a

series of tests were begun in an attempt

to create new and better construction

materials and new developments in more
efficient and expedient design pro-

cedures.

The Bureau of Public Roads and the

American Association of State Highway
Officials conducted one of the first of

these studies in the fonn of a $22 mil-

lion test road project near Ottowa, Illli-

nois. This project consisted of an eight

mile section of road with 836 different

paving sections and several bridges of

different designs subjected to a two year

driving test using 60 trucks and h.eavy

combination vehicles.

As a result of this project, engineers

were able to organize and tabulate much
needed information about the behavior

of subgrade and surfacing materials.

Advances in the knowledge and use of

Portland Cement Concrete, aggregates,

and bituminous material have led to

much improved and more economical

highway siu'facing.

The University of Illinois Contributes

Another test very similar to the Otto-

wa Test Road, only on a smaller scale

with greater control, is being conducted

at the University of Illinois. This test

is, according to the project chief, Prof.

George W. Hollon, ".
. . first to include

features for thoroughly testing road sur-

face, base, and subgrade under control-

led conditions equivalent to those in

service."

The test is composed of a circular

track, 26 feet in diameter and built on

a concrete tank so that moisture can be

regulated. Traffic at the rate of 1,000

trucks per hour is simulated by a pair

of wheels attached to the ends of a ro-

tating steel girder, the load being sup-

plied b\- weights attached to the girder.

One of the first tests conducted on

this track has been the use of lime-poz-

zolan aggregate as a road base. Prof.

Hollon has devoted five years to the re-

search on this material and the develop-

ment of the test track.

The basic composition of this new ma-

terial is lime, pozzolan or flyash, slag,

and water. The flyash used is a waste

product of power plants. In Illinois

alone, 750,000 tons are produced per

year. Used as a subgrade with a bitvim-

inoiis surfacing, the material has shown
the general characteristics of being one-

half as strong as concrete for only one-

third the cost. In preliminary and field

test on secondary roads in Northern Il-

linois, the material has proven promis-

ing.
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As Prof. Hollon points out, "An in-

teresting tact abont linie-poz/.olan . . .

is that the chemical and physical proper-

ties are almost identical with the lime

and volcanic ash used by the Romans to

build their roails, many of which are in

good shape atter centuries.
"

The demand for efficiency and im-

provement in highway design has been

and is being met by the engineers and

scientists of our state highway depart-

ments, consulting engineering firms, and

federal research agencies. In meeting

this challenge, astounding inipro\ements

have been made in all phases of road

work. Of these innovations, some of the

most significant improvements have

occurred in design procedures.

New Data Taking Techniques

In design, one of the first steps is col-

lecting data. Formerly this required

many hours of tedious field survey work,

subject to invalidation due to changes

in plans. Even at best, the survey could

not record all of the significant features

over a wide strip of proposed road loca-

tion. Although not a new development

in itself, the application of aerial pho-

tography to highway location, geophysi-

cal techniques, and evaluation of surface

hydraulic features has opened up a

means to permanent, expedient and ac-

curate data collecting.

In utilizing this new data collection

method, improved photogrammetry in

conjunction with electronic computers

has provided a fast and accurate means
of quantitive evaluation and reduction

of the data collected by airphoto and
has made possible several unique and
improved design methods.

For example, design engineers can

now compare the physical and economi-

cal factors involved in six to eight pro-

posed highway locations in less time

than was previously required to analyze

one or two locations. The many factors

involved in locations such as traffic de-

sire, land cost, soil conditions, earth-

work, drainage conditions, and stream

crossings can, with computers, be eval-

uated together on a common basis and
the best route selected accurately and

automaticalh'.

Computers Help

(3nce the route location has been

established, the task of design is further

shortened by computer programing. C^n

record with the Bureau of Public Roads
are over 200 programs that have been

developed by state highway departments,

consulting engineers, the Army Corps
of Engineers, and the Bureau. These
programs include procedures for loca-

tion and cross section design, structural

designs, traffic flow, soils, hydraulics,

geometries and several others.

Many hours of drafting time and

computation can now be saved in esti-

mating the earth work required for a

gi\en section of road. The previous

method reipiired tediciii> area measure-

ments of cross section plans and time-

consuming earthwork computations.

Now, the proposed grade and existing

ground elesations are fed to the com-

puter and the cubic yards of emb.uik-

ment and excavation are determined in

minutes. If a section of balanced earth

haul is desired, the computer can auto-

maticalh' adjust the proposed grade ac-

cordingly.

.Another computer .ipplication pro-

duces the jirincipal dimensions and de-

tails required in the design ami detailing

of a midti-span bridge with skeweil

piers and abutments. Computers are be-

ing used to advantage in verifying bid-

ders' extensions and totals, comparing
the bids \vh\\ the engineers estimate and

tabulating the bids for awards.

In addition to the application of com-

puters in design, other electronic de-

\ices have been dcNeloped and are under

study that show promise of making our

highways safer and more enjoyable.

Induction loops embedded in the

highwa\- have been tested that send an

impulse from the passing of a car that

could be picked up as a signal to a fol-

lowing \ehicle.

Electronic Guidance System

With an eye to the future, an elec-

tronic guidance system has been tested

that controls an auto by balancing a sig-

nal received from a huned cable at the

traffic centerline.

In the urgent demand for efficiency

and economy, the engineers have not

sacrificed quality, safety and service.

Specifications ha\e been reviewed and

up-dated and minimum design standards

have been developed by state highwa\'

departments and the Bureau of Public

Roads. I'niformity in road signs and

markers has been achieved to increase

the .safety and esthetic value of the na-

tion's roads.

In considering the social and econom-

ical benefits that will accrue, the nation-

al highway program is a tribute to our

government and our way of life. The
superhighways of tomorrow will serve

the nation safely and adequately as a

result of the foresight and ingenuity of

today's engineers.
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Notes from

the Colleqe of

Engineering

Scholarships Exceed $1 Million

At University of Illinois

I rb.in.i, Illinois, Scholarships valued

at $l,l=iS,Q41 were received by 5,860

students at the University of Illinois

during 1060-1061. Most were awarded
by examination, others through e\idence

of abilit\ couplcil with need.

Engineering Freshmen Have
Higher Math Qualifications

I'leshmen entering the I nixersity of

Illinois College of Engineering at I'r-

bana-Champaign are presenting an in-

cieasing amount of high school training

in mathematics.

riuN fall 75 per cent of new fresh-

men in engineering had four years of

high school mathematics. Last year only

70 per cent were so well prepared. Four

years ago, in 1057, less than 65 per cent

had four years' training.

U. of I. Receives Flying Gift

An executi\e I)C-.> twin-engined

airplane, fully equipped with radar, in-

strument landing, communications, and

other electronic devices, has been given

to the University of Illinois. The air-

plane is currently equipped for 15 pas-

sengers and will be re-equipped to seat

more. Its speed is 2ni) miles per hour.

Total Engineering Enrollment Drop

Total engineering enrollment in the

nation's colleges and unisersities con-

tinued to decline for the third straight

year, despite the fact that over-all en-

rollments are at a record high. The
difference in total enrollments between

1060 and 1057 amounts to 25,227 .stu-

dents.

New Computer For C.S.L.

Research on computer applications by

the I iii\ersit\' of Illinois' Coordinated

Science Laboratory has been aided by

the arri\al of a large, high-speed digital

computer made possible by a $000,000

grant from the Department of Defense.

The machine selected by C.S.L. is a

Control Data Corporation 1604, a tran-

sistorized computer with a magenetic

core memory capacity of 32,000 words.

It is operating in a temporary location

near the campus until permanent quar-

ters can be prepared in the C.S.L. lab-

or.itor\'.
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National Distillers and Panhandle Eastern will help U. S. conserve Helium—
A LIGHTWEIGHT GAS WITH HEAVYWEIGHT DUTIES

Lightweight hehum is receiving heavyweight responsibil-

ities in the space age. It performs vital tasks in missile

fabrication and operation, in nuclear reactors and in in-

dustrial applications, including shielded-arc welding.

Hehum consumption in the U. S. has increased ten-fold

in the past twelve years.

National Distillers and Chemical Corporation and
Panhandle Eastern Pipe Line Company have been
selected to implement a Federal Government program to

conserve the nation's diminishing supply of this vital gas.

The two companies have formed a jointly owned sub-

sidiary, National Helium Corporation, to build and oper-

rate a plant at Liberal, Kansas, which will extract from
natural gas a billion cubic feet of helium annually. The

helium produced will be sold to the government for stock-

piling on a 20-year contract, delivery to begin when the

plant goes on stream in two years. When completed, the

plant will be the world's largest source of helium.

The operation will also be the world's largest applica-

tion of the new science of "cryogenics"—the industrial

use of extreme sub-zero temperatures. Helium will be
produced at the plant at temperatures as low as minus
300'' F.

A Career at National . . . National is expanding rapidly in

chemicals, plastics and metals, producing materials for de-

fense and growing peace-time markets. Chemists and engi-

neers seeking an unlimited future are invited to contact our
Professional Employment Mgr., 99 Park Ave., N. Y. C.

NATIONAL DISTILLERS and
CHEMICAL CORPORATION
Divisions: NATIONAL DISTILLERS PRODUCTS CO,

BRIDGEPORT BRASS CO. • KORDITE CO.

7776 Company with ttie Five Industry Future

Liquors ' Chemicals - Plastics - Fertilizers - Metals

U. S. INDUSTRIAL CHEMICALS CO.

FEDERAL CHEMICAL CO.
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Raytheon offers

Graduate study

opportunities

Raytheon offers

current openings in:

RADAR

INFRARED

MISSILE SYSTEMS

COMMUNICATIONS & DATA PROCESSING

MICROWAVE ELECTRONICS

SOLID STATE

SONAR

ELECTRON TUBE TECHNOLOGY

at Harvard

and M.I.T.

As the major horizons in electronics

are explored and extended, Ray-

theon offers an increasing number
of challenging projects for scientists

and engineers. In order to accom-

modate this heavy investment in

research and development, Ray-

theon is committed as never before

to comprehensive programs for

developing its technical staff. The
new Advanced Study Program is

one of these.

This program is available to a

selected group of outstanding scien-

tists and engineers. It enables pres-

ent and prospective Raytheon staff

members, who are accepted for

graduate study at Harvard and

M.I.T., to pursue at Raytheon's

expense part-time study toward a

master's and/or doctor's degree in

electrical engineering, physics or

applied mathematics. You too may
be able to qualify for the Advanced

Study Program.

For detailed information, visit your

placement director, obtain the bro-

chure, "Raytheon's Advanced Study

Program," and arrange an on-

campus interview. Or you may
write directly to Mr. G. C. ClifTord,

Coordinator of College Relations,

Raytheon Company, Gore Bldg.,

Watertown, Massachusetts.

RAYTHEON

An Equal Opporlunily Employer
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HOW IS YOUR

ANALYTICAL ABILITY?

Two spheres A and B rest on a plane

in contact with each other. If the di-

ameter of A is 16 inches and the diam-

eter of B is 4 inches, what is the diam-

eter of sphere C which can be placed

on the plane between them and which

contacts both A and B?*

We don't know if this problem was inspired by a balmy game of touch-beachball or

by a coffee break at a ball bearing factory. But it's a good test of the kind of ana-

lytical ability engineers need to solve practical problems in the design and develop-

ment of electric power facilities. At Wisconsin Electric Power Company there are

plenty of opportunities for engineers to develop as they study and plan for the fast

growing needs of our customers. Company engineers are also preparing now for

future needs and changing concepts in the generation and distribution of electric

power.

Investigate our emploNTuent opportunities in all fields of engineering, complete

with well-rounded training programs and offering excellent employe benefits.

'If you believe you have the right answer, jot your solution on a
post card and moil it to us. Replies with the correct solution

will receive an electrical test light. We will also send the correct

solution on request. Mail to D. C. Cowie, Employment and
Placement Division, 231 W. Michigan St., Milwaukee 1, Wis.

WISCONSIN ELECTRIC POWER COMPANY
SYSTEM

Wisconsin Electric Power Co.

MILWAUKEE, WIS.

Wisconsin Michigan Power Co.

APPLETON, WIS.

Wisconsin Natural Gas Co.

RACINE, WIS.
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Culleton s
Corner

Although the Culleton 1061 Cheviolet is a little

radical on the street, it is right at home on the straight

blacktop. The driver has a '62V bucket seat to absorb

his multiplied weight under high acceleration. The power

plant consists of the traditional 409 with the tuUy syn-

cromesh tour speed supplying torque to a 3.36 gear. The

slight air intake and exhaust modifications coupled with

standard size slicks aid in the go department. The quar-

ter can be completed in slightly more than 13 seconds

with a terminal velocity of approximately 105 mph. This
bronze winner is humorously termed a stock machine at

local strips. The honduras maroon stripe on the side is

but a blur at the end of the quarter.

By Carson Culleton
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Your Challeno'e is Greater ^vitli COLLI\S
As an engineer at Collins, you help develop the finest

avionics equipment built. You have the opportunity of

working with top men on advanced instrumentation

and equipment such as automatic pilot, solid state com-

munication/navigation systems, antennas, Doppler, dis-

tance measuring equipment and weather radar. And you

stay right with a project until product completion. I
Collins, one of the nation's leading growth companies,

also offers a wide variety of engineering opportunities

in ground communication, antenna research, micro-

wave, data systems, amateur, broadcast, components

and general systems design. Facilities are in Cedar

Rapids, Iowa; Dallas, Texas; and Newport Beach, Cal-

ifornia, with sales offices and field service installations

throughout the world. B Collins has career opportuni-

ties for M.E.'s, E.E.'s, I.E.'s and Physicists in design,

research and production. Contact your college place-

ment office for further information or send your

Inquiry to:

L R. Nuss B. E JeHries R. 0. Olson

Collins Radio Company I Collins Radio Company I Collins Radio Company

Cedar Rapids, I Dallas. I Newport Beach,

Iowa I Texas I California

An equal opportunity employer.

COLLIXS
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SOME IMPORTANT

NEW JOBS

WERE CREATED

BY DU PONT

TODAY

The development of new products always leads to

challenging new opportunities at Du Pont. Products

like time-honored neoprene synthetic rubber, for ex-

ample. Or more recently, "Delrin"* acetal resin for

a wide range of plastic applications, and "Cronaflex"*

engineering reproduction films.

Products like these have created thousands and

thousands of jobs at DuPont over the years. Good

jobs that not only contribute to the growth of the com-

pany, but assure Du Pont's employees of steady em-

ployment and the chance to progress. To keep these

jobs coming in the future, Du Pont's annual invest-

ment in research exceeds $90 million.

Right now, there are opportunities at DuPont for

qualified engineers—chemical, mechanical, electrical,

metallurgical and industrial—chemists and physicists,

sales and marketing men. If you expect to receive

your bachelor's, master's, or Ph.D. degree this year,

talk with your placement director about Du Pont. For

more information about opportunities at Du Pont, clip

and mail the coupon below. And be sure to tell us

your major so we can send you the literature that's

most appropriate.

t
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY

An equal-opportunity employer

+ Du Pont's registered trademark

, 1

E. I. du Pont de Nemours & Co. (Inc.)

Nemours Building, Room 2419-1

Wilmington 98, Delaware

Please send me the booklet describing opportunities in my

major course of study indicated below.

Class. _Major_ .Degree expected.

College.

My address.

City .Zone. State.
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When is

anEn^eer

aPortrait

Painter

The answer is ALWAYS.

His whole professional life

is involved with sketching,

drawing, drafting and

rendering pictures of

his ideas.

The working tool that gives

the best graphic repre-

sentation of his ideas is

world-famous Castell =9000
drawing pencil. Milled by

the exclusive microlet process

for graphic saturation, it

gives bold density of image.

It glides across the paper

without stumbling over

gritty spots. Exceptionally

strong in needlepoint or

chisel point, it won't break

under heavy pressure.

Castell's 20 superb degrees,

8B to lOH, are controlled

to a rigid standard of

uniformity.

Many student and working

engineers prefer Locktite

Tel-A-Grade Holder with

Castell =9030 Lead,

identical in grade and

quality to Castell drawing

pencils.

Since engineers must rely on

graphite to give expression

to their ability, you'd be wise

to use Castell, the drawing

pencil of the masters. Make

your selection at your college

store today.

A.W.FABER-CASTELL
Pencil Co., Inc.

Newark 3, N.J.

EXPENDABLE . . .

(Continued from Page 22)

"Yes, sir. but the problem is — '

'As far as I know the problem is get-

ting these units into the field. You've

done a good piece of work here, my boy.

You're one of our new engineers, aren t

you?'

•Yes. sir. 1 finished the training pro-

gram about six months ago. and have

been working in the problem solvmg

group ever since.

"Well you seem to be doing a good

job, my boy. Keep up the good work."

With that, Mr. Bingman terminated

the interview bv replacing his expensive

shoes on the desk in front of him and

forgetting all about me.

It seemed like Mr. Bingman wanted

to be ignorant of the situation, and that

he didn't want to be bothered with the

things that obviously made such a big

difference to Carter.

"I guess he must kiidw what he's do-

ing." 1 thought to myself, "..therwise

he'' wouldn't be chief engineer."

1 spent the rest of the week testing

out the model under all the extremes of

working situations that it would be sub-

jected to. Bv Thursday I had all the

"bugs ironed out and the order for the

production units placed through Jim. I

had worked out a deal whereby I would

supply him with all the equipment ex-

cept the transformers and he would as-

semble them. Carter had lapsed into a

long silence and I was a little uneasy

about the situation by the time Friday

rolled around.

Friday afternoon. Carter suddenly

came out of his office in a fit of rage.

"What the God-damn hell are you

trying to do to me, Johnson. Decided

to take the matter in your own hand,

did you?" he raved from half way across

the office.

•I'll tell you what you've done." he

breathed in my face, 'you've destroyed

my last ten years of work! Mr. Bing-

man just called me. and guess what?

He's been getting calls from the distri-

buting house all morning. They said

that we're trying to starve them over

there. That we're using some Jap trans-

former in the intercom unit. How could

you do this to me, Johnson?'

•'Mr. Bingman told me to go ahead

on the project." I started to say.

••So that's it! You went over my

head! Well, he wants to see us both

now, so let's go.
"

He grabbed my arm and pulled me

down the hall.

The secretary didn't even bother to

smile this time, but stood up and said

in a voice that made me shudder.

"Go right in — Mr. Bingman is ex-

pecting you."

Carter's rage was a mere trifle com-

pared to Bingman's.

•My dear Mr. Carter." he fumed,

completelv ignoring me. "Nice of you

to drop in. Now what the hell is this

all about?"

"I think I can explain everything,

sir." replied Carter, suddenly very hum-

ble. "You see. I had nothing to do with

the ordering of those transformers. I

verv pointedly told Mr. Johnson here

that this job was to be handled through

our distributors. It wasn't me who gave

him the go-ahead on his plan, my name

is clear."

••Well who did give the go-ahead.

Johnson ?" said Bingman as he suddenly

whirled upon me.

Mv whole head started to spin as 1

suddenlv became aware of wl.at was

happening. With difficulty I stammered.

•You did, sir, last Monday when I

came in here to talk to you.

Young man, I did nothing of the

sort," replied Bingman. My legs sud-

denly went limp. "I merely approved of

your basic design, there wasn't anything

said about the components or where you

were going to get them. I thought ev-

eryone was completely aware of com-

panv policies. You mean to say that you

went ahead on your own accord and or-

dered those damned Jap transformers?"

'•Yes, sir," I replied. Suddenly the

picture was clear. The project had to be

done, and done quickly, and since there

was no possible wa>- to do it but to go

to some outside supplier, someone had

to catch it in the neck. It was no longer

a case of right and wrong, but who was

in the clear and who was not. I was

trapped and I knew it and as I walked

out of the office I wondered how I was

going to tell Donna.

Five-thirty found me on the train

headed for home. My friend the painted

blond, was sitting next to nie and I

breathed an alcohol-soaked smile at her.

•You know beautiful." I mumbled.

I got problems.
'

'You poor man. tell me. " she cooed

affectionately.

"Well. I guess you might say that I

tried too hard to do a good job, but it

won't happen again. No sir, I learned

something today. Next firm I work for.

I'll know how to be chief engineer-

today I got fired."

The train and the blond sped m?

away from one problem and on to

others.

32

Jack: "I'll bet you think twice before

you lea\e your wife alone evenings.

Mack: "Fll say. First I have to think

up a reason for going out—then I have

to think up why she can't go with me!
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Kodak beyond the snapshot
(random notes)

One use for an
artificial duck
On Sunday evening, September 24th.

a new associate of ours named Walt

Disney broadcast from 168 T\' stations

a film called ""Mathmagicland." It

featured an artificial duck he owns
named Donald. The film illustrated the

mathematical unity of nature and man,
while the duck quacked in order to

reassure 20.000,000 viewers that there

is no harm in such a discussion.

Lots of kids who were too young for

it will be ready ne.xt fall. Movies can
teach conic sections as easily as pie-

throwing. Movie-makers with lesser

resources than Disney can also teach

laudably. What bothers the classroom

teacher about 16mm movies is how to

get the one she wants when she wants

it instead of seven weeks later. Nobody
is to blame. The can of film has too

many classes to visit, but relief is on

the way.

Enter the Kodak Sound 8 Projector. It

projects 8mm movies with commentary
from a magnetic stripe on the film.

The greatly reduced cost and bulk

of 8mm film and equipment got home
movies off the ground. The improve-

ment of sharpness and color in the

8mm Kodachrome II Film introduced

last year is making movies really soar

as entertainment in the home. In the

schoolroom 8mm sound movies can be

expected to simulate the effect of the

paperback on the book business. The
teacher will be able to handle a teach-

ing film more like a weekly magazine
and less like a shipment of gold bullion.

COST-CUTTING NEEDS GOOD PEOPLE

From topographic mapping film

to textile fibers, plenty of lively

careers to be made with Kodak in

research, engineering, production,

marketing. Address:

A sliarp eye
for infrared

The decision to announce/// IrtTan-2

Aspheric Lenses has been reached in

struggle against inhibitions. In the

photographic trade we are habituated

to a longer silence before the first blast

of the trumpets. Infrared technology

hales to wait, however.

These lenses transmit usefully from

2fi to 14fi. Three focal lengths, 1-inch,

2-inch and 3-inch, are offered off the

shelf Atyyi, we seem to have done
well at providing high collecting-power

for energ.y without undue sacrifice of

sharpness. Sharpness was the goal. For

all the lenses, the minimum circle of

confusion computes at less than .001"

for any wavelength from 4.25ju to lO/i.

Note italics.

In the 2ju-3/i region, the sharpness

does not compute to be as good as

farther out in the infrared. Yet we
have customers who use the lenses

there and are happy with confusion-

circle minima as large as .008".

In comparison with reflective optics

hitherto used, Irtran-2 aspheres offer

compactness and a wider field that

doesn't even show appreciable deteri-

oration as far as 2° off axis. You do give

up the perfect achromatism of mirrors.

These remarks can be interpreted as

a blatant offer here and now to sell these

lenses for cash. ( .\ddress inquiries to

Eastman Kodak Co.. Special Products

Division. Rochester 4. NY.) Irtran-2

material resists water and common
organic solvents. It retains infrared

transparency at high temperature.

BP



One of o series

Interview with General Eiectric's Dr. J. H. Hoilomon

Manager—General Engineering Laboratory

trV-

0. Dr. Hoilomon, what characterizes

the new needs and wants of society?

A. There are four significant changes

in recent times that characterize these

needs and wants.

1. The increases in the number of

people who live in cities: the accom-

panying need is for adequate control

of air polhition. elimination of trans-

portation bottlenecks, slum clearance,

and adequate water resources.

2. The shift in our economy from agri-

culture and manufacturing to "serv-

ices'": today less than half our working
population produces the food and goods

for the remainder. Education, health,

and recreation are new needs. They
require a new information technology

to eliminate the drudgery of routine

mental tasks as our electrical tech-

nology eliminated routine physical

drudgery.

3. The continued need for national

defense and for arms reduction: the

majority of our technical resources

is concerned with research and devel-

opment for military purposes. But
increasingly, we must look to new tech-

nical means for detection and control.

4. The arising expectations of the peo-

ples of the newly developing nations:

here the "haves' of our society must
provide the industry and the tools for the

"have-nots" of the new countries if they

are to share the advantages of mod-
ern technology. It is now clearly recog-

nized by all that Western technology is

capable of furnishing the material

goods of modern life to the billions

of people of the world rather than
only to the millions in the West.
We see in these new wants, prospects

for General Eiectric's future growth
and contribution.

Q. Could you give us some examples?

A. We are investigating techniques for

the control and measurement of air and
water pollution which will be appli-

cable not only to cities, but to individual

households. We have developed, for

SocietyHasNew Needs
and V\/anls— Plan Your
Career Accordingly
DR. HOILOMON is responsible for Generol Eiectric's centralized, advanced engineering

activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts

for four universities, and is a member of the Technical Assistance panel of President

Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor-

tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions.

example, new methods of purifying

salt water and specific techniques for

determining impurities in polluted air.

General Electric is increasing its inter-

national business by furnishing power
generating and transportation equip-

ment for Africa. South America, and

Southern Asia.

We are looking for other products

that would be helpful to these areas to

develop their economy and to improve

their way of life. We can develop new
information systems, new ways of stor-

ing and retrieving information, or

handling it in computers. We can

design new devices that do some of the

thinking functions of men. that will

make education more effective and per-

haps contribute substantially to reducing

the cost of medical treatment. We can

design new devices for more efficient

"paper handling" in the service

industries.

Q. If I want to be a part of this new
activity, how should I plan my career?

A. First of all. recognize that the

meeting of needs and wants of society

with products and services is most
important and satisfying work. Today
this activity requires not only knowl-
edge of science and technology but
also of economics, sociology and the

best of the past as learned from the

liberal arts. To do the engineering
involved requires, at least for young
men. the most varied experience possi-

ble. This means working at a number
of different jobs involving different

science and technology and different

products. This kind of experience for

engineers is one of the best means of

learning how to conceive and design
—how to be able to meet the changing
requirements of the times.

GENERAL

For scientists, look to those new fields

in biology, biophysics, information, and
power generation that afford the most
challenge in understanding the world
in which we live.

But above all else, the science explo-

sion of the last several decades means
that the tools you will use as an engi-

neer or as a scientist and the knowledge
involved will change during your life-

time. Thus, you must be in a position

to continue your education, either on
your own or in courses at universities

or in special courses sponsored by
the company for which you work.

Q. Does General Electric offer these

advantages to a young scientist or

engineer?

.\. General Electric is a large diver-

sified company in which young men
have the opportunity of working on a
variety of problems with experienced
people at the forefront of science and
technology. There are a number of

laboratories where research and ad-

vanced development is and has been
traditional. The Company offers incen-

tives for graduate studies, as well as

a number of educational programs
with expert and experienced teachers.

Talk to your placement officers and
members of your faculty. I hope you
will plan to meet our representative

when he visits the campus.

A recent address by
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Want to

see a

pinhead

cover 250

square

miles?

United States Steel owns one of the world's few ion-

emission microscopes, capable of magnifying two mil-

lion times. It was built by U. S. Steel's Fundamental
Research Laboratory in line with established scientific

principles— not to study pinheads, but to enable the

scientists in Fundamental Research to study the atomic

structures and surfaces of metals. With this amazingly

powerful instrument, they can actually see and identify

individual atoms!

Whatever their specialized training, those who work at

U. S. Steel are likely to be surprised, at the start, by

such ultramodern, space age equipment. But they

soon come to realize that this is just the visible evi-

dence of U. S. Steel's continuing program to develop

new and better steels. That's what makes the work of

U. S. Steel engineers so stimulating.

Be sure to register with your Placement Director. For

information about the many career opportunities at

United States Steel, including financial analysis or

sales, write U. S. Steel Personnel Division, Room 2301,

525 William Penn Place, Pittsburgh 30, Pennsylvania.

U. S. Steel i.s an equal opportunity employer.

^J3S) United States Steel
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Chemistry paints a bright future

The finish on new cars is as tough as it is beautiful. Chemicals

developed through research at Union Carbide have played an important part

in achieving smooth, hard mirror-bright coatings that last for years.

Chemicals and plastics have also caused a revolution in other types

of paints and finishes in recent years. The result? Water-base latex paints

that dry in minutes have tiumed a time-consuming chore into a simple job

for any homeowner. Special solvents assure the uniform surface required in

the finishing of fine furniture. And many new chemical materials are going

into coatings to safeguard industrial equipment from moisture and corrosive

fumes . . . and to protect ships from the ravages of salt water.

This is an example of a vital industry that has forged ahead

because of the kind of chemical research that goes on at Union Carbide.

Looking to the future, the people of Union Carbide are continuing their

efforts to bring forth new and better materials for everyday living.

You will be interested in the

career opportunities available

with Union Carbide in carbons,

chemicals, gases, metals, plas-

tics, and nuclearenergy .
Why not

look over our literature in your

placement office? For further in-

formation write for Booklet YY,
Un ion Carbide Corporation , 270

Park Aienue, New York 17,

New York. (Please mentionyour

career field.)

UNION
CARBIDE

... a hand,
in things to come
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Your Future in Electronics at Hughes
As the West's leader in advanced electronics, Hughes is engaged in

critical projects ever envisioned. Challenges for your imagination and
such diversified programs as:

some of the most dramatic and
development are to be found in

I
Project Surveyor (soft lunar landing)

3-dimensional Radars

Plasma Physics, Ion Propulsion

Solid State Materials and Devices

Communications Satellites

Digital Computer Systems

Hydrospace Electronics

Infrared

These are among the more than 500 outstanding programs now in prog-

ress at Hughes. These programs require the talents of E.E.'s and Physi-

cists who desire to work with professional scientists in research, de-

velopment and manufacture.

In addition, Hughes sponsors advanced degree programs for aca-

demic growth. These programs provide for advanced degree study

at many leading universities.

ELECTRICAL ENGINEERS and PHYSICISTS

B.S.. M.S. and Ph.D. Candidates

Members of our staff will conduct

CAMPUS
INTERVIEWS

Feb. 22 & 23, 1962

Find out more about me wide range of

activities, educational programs, reloca-

tion allowances and progressive benefit

plans offered by Hugties. For interview

appointment or informational literature

consult your College Placement Director.

Or write: College Placement Office,

Hughes, Culver City, California.

An equal opportunity employer.

Creating a new world with Eiectronics

I

1

HUGHES

/8^<^<S5kc^'^
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's

a challenge—and interesting work, too. As a member of a team assigned to a special project,

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company

to be with— a leader in the industry." Build a rewarding career for yourself with Texaco. There are

excellent opportunities for young men with any of a wide variety of engineering or science degrees.

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd /^^^
Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. \^^/
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin.
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From The Editor's Desk . . .

What Is Ahead
For Open House?

Since its beginning as a Physics display, in 1906, the University of Illinois'

Engineering Open House has blossomed into a magnificent annual display requir-

ing the coordinated efforts of hundreds of engineering students and faculty

members. Along with this growth three distinct and separate groups of engineer-

ing students and faculty members have emerged.

The first group is profoundly opposed to the very idea of Engineering

Open House. They know little of its organization, purpose and accomplishments.

A careful check will also reveal this group opposes many if not most extracur-

ricular activities. Their arguments opposing Open House generally include the

following: 1. Students—Why should we waste our time advertising the University

of Illinois? This is the faculty's job. 2. Faculty—We have more students now than

we have room for. Why encourage greater enrollment? Clearly this group has

little understanding of the purpose of Engineering Open House, has never worked
on Open House . . . and perhaps never will.

The second group includes the indifferent. They have a vague under-

standing of Open House's position on the Engineering Campus and many will

browse through Engineering Open House, March 16 and 17, and perhaps enjoy

it. Unfortunately they are interested in few extracurricular activities and prefer

to observe rather than participate. Their philosophy seems to be, "If these people

want to strain their backs ... let them. Besides I'll get out of classes Friday and
Saturday. Perhaps I can go home ... or if I get cornered I can work on Engineer-

ing Open House a couple of hours and still come out ahead." It is difficult to

admit this group includes many 4.5 • students. They certainly do not take this

passive attitude toward their classes. This group could, and may, become a

great asset to future Engineering Open Houses.

The third group is similar to most college groups actively engaged in

worthwhile extracurricular activities. They recognize that the valuable experience

they gain organizing, building, demonstrating and exploining will be invalu-

able in any future endeavor they may attempt. They realize Engineering Open
House is not an advertising campaign planned only to attract High School stu-

dents to the University of Illinois but rather an educational event designed to

acquaint the public with the facilities and activities of the Engineering College;

supply the necessary background and guidance for scientifically minded High

School students to form a sound basis of decision for future study either at the

University of Illinois or elsewhere; and permit college engineering students to

gain valuable experience working and communicating with others in a coordi-

nated endeavor. The importance of faculty assistance and supervision cannot

be overemphasized.

No doubt this year's Engineering Open House will be a tremendous

success without the assistance of the opposition and apathetic groups. Fortunately

the opposition group represents a minority, yet one needs to contemplate only

a few moments to predict the outcome of future Engineering Open Houses if

all groups would unite to promote this largest single event sponsored by the

Engineering College.

-G. M. D.
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The Dean's Page

An Open House Salute

To The Land Grant Centennial

''100 Years of Progress''

"The first hundred years are the hardest" is an old joke

about h'fe. As the L niversity of Illinois and the 67 other

land grant colleges approach the centennial of the Morrill

Act, which made such colleges possible, the second century

looms just as difficult, just as demanding, just as exciting

and important as the first. This is especially true for the

colleges of engineering.

Whether you call it the "Space Age" or the "Atomic
Age," you are still talking about engineering. Scientists have
developed theoretical knowledge on which modern tech-

nology is based, but engineers have the task of using this

knowledge for mankind's purposes. Engineers design the

atomic power plants, the rocket engines, the supersonic air-

craft, the hypersonic missiles, and the many other techno-

logical "miracles" with which we poise on the threshold of

\ ast new possibilities. Engineers can give us the resources

tor a new age of plenty. Engineers can give us the vehicles

for a new age of exploration and discover\—from earth into

the infinite depths of space. This is the challenge to which
the "first hundred years" has brought us. This is the

threshold across which we step into the next hundred years

of engineering progress.

The Open House Theme

In recognition of the centennial year of the Morrill Act,

the theme of the Elngineering Open House, on March 16

and 17, at the Uni\ersity of Illinois, will be "100 Years of

Progress." Engineering College students will show visitors

where engineering research and education now stand, and

they will also give some intriguing glimpses into the future.

These young men and women will be the engineering lead-

ers of the future, and the research laboratories of our uni-

versities now contain much new knowledge that will be

engineering practice of the future. Visitors will see where
we are now, and they will get hints of what is to come.

The Need To Know

High school and junior high school students have two
pressing needs to know about engineering. Pirst, they soon

will have to decide on their own careers. The many and
varied fields of engineering offer outstanding possibilities for

young men and women who want to work in an important

and progressing profession. At Engineering Open House
they can visit exhibits, and they can talk to engineering stu-

dents and teachers. These students and teachers can tell

them about qualifications for an engineering career and what
such a career has to offer.

Reyond the question of career choice, the educated per-

son should know what engineering is and how engineers

affect our lives. A visit to such expositions as Engineering
Open House can help develop this important part of a young
person's education.

JETS In Illinois

Engineering Open House will have help this year in fill-

ing visitors' need to know about engineering. The first State

Exposition of the Junior Engineering Technical Society

will be held on the L rbana campus at the same time as (^pen

House. JETS chapters from high schools all o\er Illinois

will exhibit their projects and present their research papers

during the Exposition. The best work will be sent on to the

National Exposition of the JETS, in the United Engineer-

ing Center, New York Center, New York, next May. Visit-

ors to Open House this year will have an added bonus of

seeing what Illinois' high school students are doing with

their uiterests \n engmeering and applied science.

From Missiles To Microwaves

The fields of engineering range from buildings to bac-

teria, from supersonic aircraft to subinillimeter electromag-

netic waves. The variety of engineering subjects and tasks

is almost infinite, and we will try to show our guests some-

thing in every major area. A nuclear reactor, electronic com-

puters, and many other facilities will be open, and students

and faculty will be there to explain them. Registration will

be at the Illini Union, where the JETS Exposition will also

be held. Fiu'ther information about schedules and accom-

modations is available from the College of Engineering, 106

Civil Engineering Hall, University of Illinois, Urbana.

We hope that not only students and teachers, but also

parents, practicing engineers, and others who are inter-

ested will visit us. This is the State University for the peo-

ple of Illinois, and we are happy to show you what we are

doing and hope to do in meeting the challenge of the future.

The sudents and faculty of the College of Engineering

join me in extending our most cordial invitation to visit our

Engineering Open House on March 16 and 17. We will

look forward to seeing you then.

W. L. Everitt,

Dean of Engineering

FEBRUARY, 1962



OPEN HOUSE

Purpose and Organization

By Ralph B. Gilbert

THE STUDENT GENERAL CHAIRMAN'S

VIEWS ON OPEN HOUSE

Each year the University of Illinois,

College of Engineering at Champaign-
L rbana, presents an Open House at

which educational exhibits and guidance
information are offered for the benefit

of high school students, college students,

and the public. This event is organized
and the exhibits are planned, construct-

ed, and displayed by college students,

under the advice and guidance of fac-

ulty members, to typify the \arious
phases of their education and future
work. Thus, this event provides a spe-

cial opportunity for the College of En-
gineering students to become more pro-
ficient in the field of leadership and
m.inagement, and for the high school

students to learn more about the ad-

vantages an engineering education and

career offers.

Specifically, Engineering Open House
fulfills a dual purpose. First, this event

interests high school students and pre-

pares them for an engineering educa-

tion by demonstrating what an engineer-

ing education entails, what the practic-

ing engineer does, and what the Engi-

neering College at the University of Illi-

nois, in particular, does and can offer

its students. Second, this event provides

a special opportunit\' for the college stu-

dent to grasp more firmly the knowledge
he is encountering at this Uni\ersity by

actually applying it under the ad\icc

and guidance of trained facult\ mem-
bers.

Each year, the need for more well-

trained engineers in this country in-

creases. This is both an individual com-
pany and a national problem. Hence,
the responsibility of finding a solution h

belongs to e\ery citizen. With the rap-
:

id advance of space technology,, nuclear

power for peace, and the discovery and

application of new facts about the earth,

predictions for the future are that more
well-trained engineers will be needed
than ever before. Indeed, many com-
panies have adopted a policy of hiring

more than 101) engineers a month for an

indefinite period into the future, thus

indicating their almost overwhelming
shortage of engineers. Engineering

Open House is an attempt to solve this

problem by interesting qualified high

school students in Engineering while at

the same time furthering the education

of Engineering students.

Engineers must be more than "ma-
chines" applying mathematical equations

to solve old problems. They must be

able to use imtiative, carry through on
new ideas, communicate and explain

ideas to others, and assume the responsi-

bilities of leadership and management
when necessary. Engineering Open
House is unique in that it provides

ORGANIZATION OF ENGINEERING OPEN HOUSE



training for those engineering students

connected with it in each of these. Thus,

Engineering Open House is an event

which finther trains and prepares future

leaders in various fields of technology

as a method of insuring future techni-

cal advancements in this country.

This year, the University of Illinois

joins sixt\-seven other colleges and uni-

versities in celebrating the centennial of

the Land-(irant Act, signed by Abra-

ham Lincoln on July 2, 1862. To com-

memorate this act, under which the

University of Illinois was foimded in

1867, the students associated with En-

gineering Open House have adopted the

theme "10(1 Years of Progress." Many
exhibits will show engineering achieve-

ments of the past and present, as well

as research now being undertaken to

promote future engineering achieve-

ments.

ORGANIZATION

The figme entitled "Organization of

Engineering Open House" shows the

parallel student and faculty organiza-

tion, with arrows at various places in-

dicating lines of direct contact.

Composed of student representatives

from all of the professional engineering

societies represented on campus, the En-

gineering Council exists for the purpose

of coordinating student activities on the

engineering campus and working with

various members of the college adminis-

tration in a continuous effort to improve

the College of Engineering as new ideas

in education are developed. This body

elects a Student (leneral Chairman of

Engineering Open House at the end of

the spring semester. This student is re-

sponsible for guiding the efforts of the

Central Committee and the Coordina-

tions Committee, arranging and plan-

ning the College wide Engineering Open
House and keeping the expenditures

within the budget. The Student (jeneral

Chairman personally selects the mem-
bers of his central committee, consisting

of a Publicity Chairman, High School

Publicity Chairman, Secretary, Treasur-

er, Physical Arrangements Chairman,

Coordinating Chairman, and a Depart-

mental Chairman. These students are

the College Wide Engineering Open
House Vice-Chairmen.

The purpose of the Central Commit-

tee is to coordinate all the individual

efforts of Engineering Open House, see

that Engineering Open House is pub-

licized to the high school students, col-

lege students, and the public, and to

handle the major physical arrangements

of the College Wide Engineering Open
House. The Student (jeneral Chairman

also establishes contact with the Faculty

Exhibits and Tours Committee through

both the Chairman of this Committee

and the College Faculty Open House

Adviser. The Engineering Open House
Coordinating Committee is composed of

a junior and a senior Departmental

( )pen House Student Chairman. The
function of this committee is to handle

problems common to all departments

and to establish contact between depart-

ments. The Departmental Student Open
House Chairmen establish contact with

and are advised on the planning of the

department - wide Engineeiing Open
House by the Departmental Faculty

Open House Chairman, who are also

the members composing the Engineering

Exhibits and Tours Committee. The
Departmental Student Open House

Chairmen also establish and maintain

contact with the individual Department-

al Open House Project Groups, com-

posed of a student project leader, fac-

ulty project adviser, and the student

project team members. The function of

these groups is to originate, set up,

display, and explain exhibits that typi-

fies a phase of their education and fu-

ture work.

Engineering Open House for 1962,

then, is a culmination of the efforts ex-

pended by all of these faculty members

anil students who have worked together

so diligentl)' to bring it to you. We all

sincerely hope that you enjoy, and find

most interesting, this P'ngineering Open

House for 1062.

Graduate students using the newest electronic devices to study structural strains in concrete beams. Many ex-

hibits v/ill not only demonstrate what an undergraduate engineering education entails but also the type of work

done by graduate students and practicing engineers.
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Edward H. Sussenguth. Jr. (B.A., Harvard '54; M.S. in E.E.,

MIT '59) has investigated the theoretical requirements of

an automated design system for advanced cryotron-circuit

computers.

HE WORKS WITH A NEW DIMENSION

IN COMPUTER DESIGN

Thin film cryotrons may make possible computers of small

size and truly prodigious speeds.

The speeds of today's computers are limited mainly by

device switching times. Speeds of cryotron computers would

be limited mainly by signal propagation times between

devices.

Automation of Logical Circuits. Edward Sussenguth has

studied methods of design which will reduce the distance

between devices to a minimum. He hopes that these will

contribute to a completely automatic design system.

Ultimately, then, the systems designer would specify his

needs in terms of Boolean equations and feed them into a

computer. The computer would (a) design the logical cir-

cuits specified by the equations, (b) translate the logical

circuits into statements describing the interconnections,

(c) from the interconnections, position the devices in an

optimal fashion, (d) from this configuration, print out the

masks to be used in the evaporation process by which

these circuits are made.

This is a big order, but Edward Sussenguth and his col-

leagues have already made significant progress. Their work
may well have a profound effect on computer systems in

the coming years.

Orientation: the future. One of the exciting things about

computer development is this orientation towards the

future. If a man wants to match his personal growth with

the grovirth of computer systems, his future can be virtually

unlimited. This is true of all the fields associated with com-
puter systems — research, development, manufacturing,

programming, marketing. The IBM representative will be

glad to discuss any one of these fields with you. Your place-

ment office can make an appointment. All qualified appli-

cants will be considered for employment without regard to

race, creed, color or national origin. You may write, outlin-

ing your background and interests, to:

Manager, Technical Employment

IBM Corporation, Dept. 892
590 Madison Avenue

New York 22, N.Y. IBM
* ^ 9 t

You naturally have a better chance to grow with a growth company.

#



Teaching and research in the space

age has long been a part of the work
of the Department of Aeronautical and

Astronautical Engineering. Aeronauti-

cal engineering has been broadening in

scope over the last 15 years and is ex-

pected to change even faster in the fu-

ture. In its programs in education and

research the department plans to be as

progressive as its name suggests. Some
of the projects related to astronautical

engineering worked on during the last

year include studies in the aerodynamics

of vehicles re-entering the atmosphere,

missile aerodynamics and investigations

of high temperature flight structures.

Engineering Open House will show the

visitor some of the principles of these

space age engineering projects and their

applications.

In keeping abreast of the advancing

technolog\'. the L . of I. has incorporated

studies and research in the high speed

flight region. When a vehicle exceeds

the speed of sound it forms shock waves

in the fluid in which it is moving that

greatly ailect its performance. The su-

personic wind tunnel will be used to

show a shadowgraph display of the

shock waves around a Mercury capsule

type of blunt body. This will give some-

what of an indication of the problems

associated with the design of today's

modern high speed flight vehicles.

Studies of manned aircraft are by no

means left out of the course of study

with efforts being applied to a wide

range of aircraft varying from vertical

take-ofi and landing airplanes to high

altitude hypersonic-speed craft. An air-

plane is able to fly due to a pressure dif-

ference on the upper and lower surfaces

of its wings. This phenomena will be

demonstrated by using the small wind
tunnel to show this pressure distribu-

tion and the forces on a wing in flight.

The subsonic wind tunnel will be used

to demonstrate other flight occurrences

below the speed of sound. The advances

in propulsion techniques have enabled

the engineer to design vehicles capable

of flying well over the speed of soiuid.

At the low-speed, low-altitude end of

the Department's range of work are

the ground effect machines, wheelless

vehicles that move close to the ground
or water surface on "cushions of air."

The vehicle performance spectrum illus-

trated by these examples indicates the

breadth of interests of the Aeronautical

and Astronautical Engineering Depart-

ment today, and also shows that higher

and faster is not the only direction air-

craft technology is moving.

Current news articles suggest that

the most prominent direction of the day
for aeronautical engineers is faster and

higher. Speeds reaching and even ex-

ceeding earth's escape velocity are com-
mon topics of conversation today and

altitudes which might better be refer-

Aeronautical

Engineering

red to as outward rather than upward

appear in the news with regularity.

These are certainly more than just

topics of conversation in the Depart-

ment of Aeronautical and Astronautical

Engineering.

The curriculum has been modified

and expanded to give a firm foundation

of knowledge in preparation for engi-

neering work in the space age. This is

well shown by the Department's shock

tube. This device is able to propel

shock waves through gas at velocities as

high as 20 times the speed of sound

which makes it an extremely useful tool

in this age of supersonic flight, missiles

and space exploration.

Once upon time when the biplane was
the champion of the air the primary

problem of aircraft structural engineer-

ing was to design an aircraft structure

whose strength was superior to the air

loads supplied to it. Loss of material

strength due to vibration or high temp-

eratures was unheard of. Today, how-
ever, the structures engineer is required

to become well versed in structural

problems whose complexities were not

even imagined. Flutter, or vibration,

not only of control surfaces such as

ailerons and elevators, but also of wings

The Shock Tube is capable of propellin

ties as high as 20 times the speed of

useful tool In this age of supersonic fl

and fuselage panels plague the modern
aircraft structures engineer. An exam-

ple of the flutter phenomena will be

given using the subsonic wind tunnel.

E.xamples of aero-structures testing will

be exhibited showing how the engineer

uses his education in practical problems.

Stress conditions may be examined by

using polarized light and a plastic model

of the specimen to be tested. A photo-

elastic demonstration of stress condi-

tions in solid rocket fuel will be shown.

Space flight will be well represented

at Engineering Open House. A plasma

jet generator will be on display. The
plasma jet is a stream of ionized parti-

cles sent through a magnetic field with

imparts to it an extremely high velocity

and makes it one of the most promising

propulsion systems of the future. The
plasma generator also is the power
source of the hypersonic wind tunnel

which subjects models of ballistic mis-

siles and space vehicles to the extreme

temperatures they will encounter on re-

entering the atmosphere from outer

space. Also on display will be a working

model of a rocket engine. Orbits and

trajectories of space vehicles will be ex-

plained with the aid of a three-dimen-

sional displav portraving a tvpical space

flight.

g shock waves through gas at veloci-

sound which makes it an extremely

ight, missiles and space exploration.
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How to get the

most out of a

job interview:
Every company that interviews col-

lege students is interested in hiring

students with high potential. But

matching the right man with the right

company is a complex assignment.

How can you know which company

you should join? You can't know for

sure, but you can get a reasonably

accurate indication if you make the

most of your campus interview. Be-

low are a few suggestions to assist you

in making such an interview with

Koppers more worthwhile and produc-

tive for you.

S Before the interview, stop in

your Placement Office and re-

view in some detail the literature

explaining Koppers diversified line

of products and services. Become
familiar with Koppers eight operat-
ing divisions and the particular con-

tribution each makes to industry.

Try to determine as specifically

as you can the type of work
that seems to interest you most.

Then question the interviewer as to

how that type of work fits into

Koppers many activities. If, like

many graduates, you find that your
interests cover many areas of work,
tell the interviewer. You'll find that

he will understand your problem

and may be of help in deciding on
the kind of "Koppers opportunity"
for which you would be best suited.

Be prepared to outline your
accomplishments. He will be in-

terested in your extra-curricular ac-

tivities as well as your scholastic

achievement. Point out any part-

time or summer experience which
you may have had. If you can effec-

tively communicate to the inter-

viewer your background and inter-

ests, both you and he will be better

able to decide whether or not this

is the right opportunity for you.

B Review with the interviewer

Koppers on-the-job training

program. This program is designed

to allow you to make an Immediate
and recognizable contribution. You
go to work— you don't return to the

classroom for training. You wiU be

working on projects that will permit

you to apply the knowledge you have
gained through your college training,

while at the same time you will be

furthering your knowledge and un-

derstanding of your field.

Ask the interviewer about job

location, military policy, educa-

tional assistance policy, and any
other questions which you may have
about the Company. He will be

happy to provide any information he

can to assist you in getting the most
from your Koppers interview.

If the possibility of a career with Koppers interests you, contact your Placement Office

and arrange to see the Koppers representative on his next visit to your campus.

KOPPERS
Pittsburgh, Penniylvania
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A GRICULTURAL ENGINEERING

Aerial view of tine partially completed exhibit structure. This temporary building, which will be located on Bur-

rill Avenue, will be built by Agricultural Engineering students to house the agricultural engineering exhibits.

Agricultural Engineers are trained to

combine Engineering principles with a

knowledge of farm problems to make
possible the application of scientific fun-

damentals for the betterment of the

farmers and other industries. Agricul-

tural Engineering relies heavily on

other branches of Engineering such as

Mechanical, Structural, and Electrical

;

however, a person with both training

and experience is required to apply his

knowledge to the special problems of

agriculture. In general, farmers have

been set free from hand tools and mus-

cle power, but there is still a need for

improvement; this is the Agricultural

Engineers job. Agricultural Engineer-

ing, although relatively new compared
to other branches of Engineering, is ex-

panding rapidly and has an unlimited

future.

Professor Frank B. Lanham is the

head of the Agricultural Engineering

Department at the University of Illi-

nois. The department consists of twen-

ty-nine faculty members and about one

hundred students. There are four op-

tions of study for students: Power and

.Machinery. Rural Electrification and
Processing, Farm Structures, and Soil

and \V ater Control. There are also

courses offered for non-engineering stu-

dents. In all of these courses there is a

great deal of emphasis p'a;cd upon lab-

oratory and field work r,nd on report

writing.

The department has as its theme for

the 1962 Engineering Open House dis-

play "Progress Over the Last Century."
The Power and Machinery option is

concerned mainly with sources of farm
power and the implements that make use

of this power. At the Open House these

will be represented by agricultural

power units, machine components, and
farm implements ( old vs. new )

.

The Agricultural Engineering dis-

play will be located at the north end of

Burrill Street. Most of the exhibits will

be housed in a temporary rigid frame
structure covered with Polvethvlene

film.

The Rural Electrification and Proc-

essing option involves the use of elec-

tricity on the farm. Besides being used

in the home, electric power, heat and

light are used for materials processing

and temperature and humidity control.

Automated feed handling will be one

of the exhibits for this option. Two
displays will consist of electric controls

for agriculture and environment control

of livestock.

Farm Structures option, as its name
implies, deals with the design and con-

struction of specialized structures in-

cluding farm houses, fences, and hous-

ing for livestock, machinery, and stored

farm products. Our exhibit will include

modern farmstead and fanii house de-

sign, joints used in farm construction,

and livestock housing. The building

housing our exhibits will also serve as

a display for this option.

The Soil and Water Control option

embraces soil erosion control, land

drainage, and irrigation. Its objectives

are the conservation of soil and water re

sources and the improvement of these

resources. There will also be a rain-

drop display, a display of survenng
equipment, a tile seepage model, and a

pond control structure model.
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Pouring a crucible of smelted enamel fut.

Ceramic products can be traced back

to early civilization many thousands of

years ago. These products have played

a big role in the development of our

modern world of today. Technxally,

Ceramics is defined as: "non-metallic,

inorganic materials which require the

use of high temperatures in their proc-

essing," but what does Ceramics mean
to the modern world ?

Ceramics can be seen around us e\ery

day. In the home main Ceramic prod-

ucts can be observed which are re-

quired for beauty and strength. A few

e.xamples are as follows: the bricks and

mortor in the foundation, the window
panes, dishes and glassware, and wall

and floor tile.

Ceramic products do not stop with

the present, but continue on into the

future. A couple of examples of future

applications are nose cones and rocket

throats for missiles and other space ve-

hicles, and fuels for atomic reactors and
atomic piles.

This picture shows the Ceramic Kiln

work and graduate research.

The Ceramic Engineering curriculum

rests on a sound engineering foundation.

Courses taken by Ceramic Engineers in-

clude math, chemistry, physics, theoreti-

cal and applied mechanics, electrical en-

gineering and design. The curriculum

also includes high temperature reactions

and equilibria processing in glass, re-

fractories, enamels, structural clay,

abrasives, whitewares, electrical compo-

nents and cements.

Ceramic Engineers have unlimited op-

portunities in most fields of engineering

and science. They are in demand in in-

dustries such as aircraft, electronics, and

nuclear energ\'. There are also in de-

mand in their own fields such as glass,

refractories, whitewares and enamels.

With their broad college education.

Ceramic Engineers are sought after for

positions in research, development, su-

pervision, quality control, production,

sales, and technical services

N

E

E

R

I
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The field of Ceranuc Engineering has

many interesting phenomena. Some of

the.se are used in testing Ceramic prod-

ucts and others are used in research and
development of new and more useful

products. Many of these phenomena can

be observed in the Department of Cer-

amic Engineering during the 1962 En-
gineering Open House, March 16-17.

House where various types of kilns are available for student laboratory

FEBRUARY, 1962 15



Humanities, Social Sciences

CIVIL PUIiEERlKi
Nine Major Areas for Specialization

The study of Civil Engineering at

the University of Illinois offers one of

the hroadest, most diversified technical

education available. Though general,

this curriculum is by no means lacking

in the necessary essentials for a complete

backgroiMid.

The diversification comes through the

opportunity for the student to study

subjects in the humanities and social

sciences as well as one or more of the

nine major areas of specialization in

Civil Engineering. For the first three

years all students in CE study the same

subjects, but in the senior year they

choose a field in which to specialize.

This choice is not made unadvisedly,

but only after first taking introductory

courses in each area plus consultation

with a faculty advisor.

Below are brief summaries of the

various major areas in Civil Engineer-

ing; they are intended to show the

courses studied and the field of oppor-

tunity open to the graduate.

Construction Engineering, as the

name implies involves the construction

of engineering projects. Students in the

construction area study ways to more
economically and efficiently build mod-
ern engineering structures, highways

and other facilities. Electronic comput-

ers are an important part of the con-

struction engineer's tools as well as the

conventional means of estimating the

costs involved in a construction project.

Also important is the ability to compute
the most efficient means of building the

job. In addition to this office work, he

plays an important role in the actual

construction of the project.

The Hit/hxiay Engineer is responsible

for the design, construction and main-

tenance of today's modern airport and

highway facilities. Therefore, he must
be familiar with the characteristics and

problems of traffic and how it may be

best accommodated on safe, convenient

highways and streets. In addition to

the problems of traffic accommodation,

the Highwa\ Engineer must be well

versed in the properties and behavior of

paving materials and soils. As a means

to this end, the University of Illinois

has well equipped laboratories and ex-

perienced instructors to teach these sub-

jects to students in highway engineer-

ing.

IlydrauUrs. of course, deals with the

problems associated with water and

water movement. Students in this field

study the action of water as it flows

through pipes, rivers and man made
channels such as culverts, ditches and

gutters. Since these problems cannot

be effecti\ely understood without
knowledge of water flowing to these

facilities, the complex phenomena of

hydrology is also considered. This sub-

ject is mainly concerned with rainfall,

the ultimate source of the overland

flow of water.

The hydraulics engineer is responsible

for predicting the amount of water that

can be expected to collect at a bridge

site or behind a dam or other similar

structure. He then designs the strvic-

Modern surveying instruments are

distances to a fraction of an inch.

ture to accommodate this water and

puts it to work for the benefit of man-
kind. An example of such a design is

that of a large hydroelectric dam.

Railnny Engineering dates back to

the early 19th century. The railway en-

gineer is not the man who wears the

striped cap and the red 'kerchief around

his neck in this case, but the man who
designs, builds and maintains the vast

network of rail lines in the country. He
is also responsible for the signalization

and control systems in this complex

phase of the transportation industry.

At the U. of I., men in railways study

the principals of railway operation and

control in addition to the design of

roadbeds, bridges and yards.

The Sanitary Engineer deals with the

treatment and disposal of domestic and

industrial wastes, and is concerned with

municipal water treatment and supply.

( (yontiniicd on Page 52, Col. 1

)

precision devices v/hich can measure
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A century Ot wisdom began in I862 with passage of the first

Morrill Act. The high teaching standards, curricula and philosophies of land-grant

colleges and universities have furnished our company with many outstanding

employees. In fact, 36'^^'p of the highest degrees obtained by our employees are from

your schools. These valued employees have proved to us that such wisdom was well

founded. Best wishes for continued success in providing educational leadership for

a changing world through Resident Instruction, Research, and Extension.

THE DOW CHEMICAL COMPANY DOVNT Midland, Michigan
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Electrical Engineering . .

New Approach

to

Open House
This tin can motor, made from a coffee can and copper wire,

illustrates the basic principles of 3-phase electric power.

In the past years, the EE Open
House Committee consisted of a Senior

Chairman, a Junior Chairman and a

faculty member. These men were con-

fronted with the tremendous job of

overseeing the construction and or re-

pair, and the manning of approximately

45 projects. The actual work was ac-

complished b\ other EE students, under

the supervision of faculty members.

Various methods of enlisting the co-

operation of the students and facult\

have been tried. Few of these methods

were very successful due, mainly, to

the confusion resulting from a situation

where a few individuals attempt to do

thf work of many.

In an attempt to improve this situa-

tion, the 1962 EE Open House Com-
mittee has developed an entirely new
administrativ'e arrangement. The crux

of this system is a clear-cut delegation

of responsibility. At the head of the

committee if the EE Open House
Chairman, a Senior student. Working

with the Chairman are two Co-Chair-

men (Juniors), who will be in charge

of the 1963 EE Open House, and three

Seniors as Vice-Chairmen. These men
form the EE Open House Committee.

Each Open House project has a Proj-

ect Team consisting of a Project Lead-

er and approximately nine members. In

addition, each project has a facidty

sponsor.

Each of the six members of the EE
Open House Committee coordinate ap-

proximately ten projects. They must

make siu'e their projects are progressing

smoothly and on schedule. The indi-

vidual project teams have the sole re-

sponsibility for constructing, setting up,

and manning their displays. The Proj-

ect Leader makes job assignments, ar-

ranges for work space, etc., for his

project. The project faculty sponsors

see that a Project Leader is appointed

and that the Project Team has an ini-

tial meeting. The faculty adviser also

The Donner Analog Computer solving a complex mathematical problem.
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gives advice, suggestions and inspira-

tion to his Project Team. However,
it is emphasized that the final responsi-

bility lies entirely with the students.

Besides the coordination of the indi-

vidual project efforts with the general

efforts of EE Open House, members of

the EE Open House Committee perform

all other administrative tasks pertaining

to EE Open House. Two of the larger

tasks are the assigning of students and

staff to projects and maintaining student

interest in Open House. Of these two
the biggest task is the assignment of per-

sonnel to the various projects. This was
started last spring and continued this

September when students were given the

opportunity to volunteer for a project

and express a preference for the faculty

member with whom they would like to

work. These volunteers were assigned

on a first come, first served basis. Volun-

teers for a filled project were given

their second choice. After the Septem-

ber Preference Cards had been returned

in mid-October, the remaining vacancies

were filled with students who had not

volunteered, starting with second semes-

ter Juniors and down through Sopho-

mores. Eirst semester Seniors were held

as a reserve that w.is used whenever
additional experienced personnel were

required.

This system seems to be much more
efficient than any tried in recent years.

The success of this system is ultimately

based on student participation. We are

trying, and succeeding, in creating a de-

sire to participate on the part of the stu-

dents, by providing them with an organ-

ization in which he knows what is ex-

pected of him and how he can go about

it.

I sing this new approach toward ad-

ministration of EE Open House we are

setting up 21 new displays and 36 dis-

plays that have been old favorites. Many
of these "old favorites" are being dras-

tically improved.
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BENDIX

IN

SCIENCE

AND

ENGINEERING:

Harnessing Nuclear Ramjet Power ... at up to 1200° F.

Nuclear ramjet engines, with a potential of many, many times the

specific impulse of existing chemical propulsion systems, are

opening exciting new approaches to aero-space propulsion. But

controlling these engines presents almost insurmountable prob-

lems. The control actuation system must be able to resist extremely

severe simultaneous environmental conditions; gases heated to

1060° F., intense nuclear radiation, shock, and vibration. What's

more, the system must operate with precision and efficiency—

not for seconds, but for hours!

To solve this high-temperature problem, Bendix engineers

have devised an electropneumatic system, based on gas as the

control medium. This system is considered a major contribution

toward the development of powerful aero-space vehicles. It has

An equal opportunity employer

been demonstrated effective at operating temperatures of 1200° F.

Other important contributions of the system include specially

treated ferro-magnetic materials and unique lubricants for rolling

contact bearings. This results in bearing performance comparable

to that obtained with standard bearings under normal environ-

mental conditions.

If you're interested in engineering challenge, see your

Placetnent Director and sign up for an interview with a Bendix

representative. Or, write Dr. A. M. Canfield, The Bendix Corpo-

ration, Fisher Building, Detroit 2, Michigan. Career opportunities

in California, Connecticut, Indiana, Iowa, Maryland, Michigan,

Missouri, New Jersey, New York, Ohio, and Pennsylvania.

Creative engineering in these fields: automotive, aviation,

missiles and space, manufacturing, and systems development.
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~- AC-Milwaukee, the moon, planets and stars beyond ara constantly in the thoughts of our

engineers and scientists.

We're in the navigation business and have been since 1948. We are now developing & manufacturing

Inertial Guidance Systems for the TITAN II, THOR and MACE missiles, and a modified Bombing
Navigation System (ASO-48) for the B-52C&D. Research and development programs include navigation

systems for mobile ICBMs, space vehicles, supersonic aircraft and ocean vessels. AC-Milwaukee Is

also now producing the AChieverfone mobile radiotelephone.

You will find AC-Milwaukee an excellent place to begin your professional career. If you have a BS or

MS degree in E.E., M.E. or Physics, contact your College Placement Office for a General Motors-AC
campus interview or write to Mr. G. F. Raasch, Director of Scientific and Professional Employment,

Dept. 5753, 7929 South Howell, Milwaukee 1, Wisconsin. (Advanced positions are also available for men
completing their doctorates with specialization in guidance and navigation.)

i provide a transition from academic learning to practical career development AC offers the following training programs:
MILWAUKEE—Career Acceleration Program—A twelve-month program witti formalized classroom instruction given in

conjunction with rotating job assignments in Manufacturing, Reliability and Engineering. Courses include: Ballistic and
Cruise Missile Laboratory Sessions, Advanced Servomechanisms, Principles of Airborne Digital Computers, Basic

Principles of Inertial Guidance, Semi-conductor Technology, Probability and Statistics, Philosoptiy of Reliability. Field

Sen/ice Program—Two- to four-month classroom and laboratory training on inertia! guidance systems or bombing navigation

systems. Domestic and foreign assignments follow completion of program. BOSTON—Advanced Concepts Researcti and
Development On-the-job Training Program—AC's Boston Laboratory is engaged in developing advanced inertial guidance

equipment primarily for application in earth-bound vehicles. LOS ANGELES—Advanced Concepts Research and Development
On-the-Job Training Program— AC'S Los Angeles Laboratory is occupied v.ith advanced guidance research for space vehicles

and ballistic missiles, plus advanced research in special purpose digital computers. An Equal Opportunity Employer

AC SPARK PLUG • THE ELECTRONICS DIVISION OF GENERAL MOTORS • MILWAUKEE • LOS ANGELES • BOSTON

20 THE TECHNOGRAPH



GENERAL
N

G
I

N

E

E

vr//?^ ///
li

The General Engineer is a versatile man. His training'

combines an education in enijineering principles with sub-

stantial work in a secondary field such as administration,

geology or sales. The General Engineer does not spend all

his time in one specialized field but is educated in all types

of engineering and a secondary non-technical field.

The graduate who has a broad engineering education

plus a background in administration, sales or technical jour-

nalism is in constant demand b\' both industry and govern-

ment. For example, the salesman must know the technical

product which he sells. The technical writer should under-

stand the technical aspects of his subject as well as possess

journalistic ability. The engineer of highways or structures

who is competent in geology will build on a firmer foun-

dation. Secondary non-technical options are featured in the

general engineering program and include engineering ad-

ministration, engineering sales, engineering geology, tech-

nical writing, engineering law and meteorology-. Each stu-

dent selects a minimum of twelve hours in his chosen field

from a departmental list of recommended courses. Students

and faculty members will gladly discuss these various areas

of study with anyone indicating an interest.

-All General Engineering exhibits will be located in the

Transportation Building where many of the General Engi-

neering courses meet. In the Hospitalit) Room you will find

students and faculty members who will be delighted to visit

with you and discuss any phase of General Engineering.

Featured exhibits are briefly described below.

Engineering Design: Design is one of the most reward-

ing and demanding functions of an engineer. Engineering

engineering projects. Engineering designs from major cor-

porations will be displayed in their creative form—engineer-

ing drawing. Engineering students will demonstrate the fun-

damental geometry and procedures of graphic representation

and engineering design.

Drauing Disirihutinn: A new machine designed to

greatly facilitate distribution, revision and filing of draw-

ings will be in operation. This system which involves the

N

A Mikrokator and a set of "Joe
Blocks" used in precision measuring.
The Joe Blocks are guaranteed accur-

ate to within two millionths of an
inch.

microfilming of original drawings, mounting the microfilms

on aperture filing cards and automatic copying of various

size drawing prints, has been adopted by many large corpora-

tions and agencies of the Armed Forces. Such systems reduce

storage, printing material, and mailing and distribution

costs.

"Design for Production" : This is the title of a film

which was jointly produced, in 1Q61, by the University of

Illinois General Engineering Department and a manu-
facturer of numericalh -controlled milling machines. This
film shows how the engineering drawing, which presents

shapes, dimensions and specifications, is correlated with the

various machining operations to produce a precision product

as a single item or in mass production.

Gauging: It is impossible to make anything to exact

specified dimensions; therefore, an important aspect of engi-

neering is the determination of acceptable deviations from

desired dimensions. A set of super-precision Johansson

Gauge Blocks, which are basic measuring units in industry,

will be on display. These "Joe-blocks" have a guaranteed

accuracy of ± .000002" (two millionths of an inch). For

example, a precision dial indicator, the Mikrokator, is set

to a desired dimension for a machine part by using a.ssem-

bled Joe-blocks. The machine part is then manufactured

within permissible limits by utilizing the preset Mikrokator.

Air Brush: The air brush is an instnmient used in the

shading of drawings. This will be an audience-participation

display where visitors can try to produce art work with an

air brush.

('Jicmiidl Plant Model: This plastic model is correct in

every detail, showing how thousands of pipes, valves, re-

ceptacles and other equipment of a chemical plant are or-

ganized in three-dimensional reality before the plant con-

struction is authorized and begun. The model is highly ac-

curate and centrally located at the construction site for con-

stant reference by engineers, steamfitters, steel workers,

(Continued on Page S3)
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Titanium Tin-Base Bearing Metal Ejtectoid Steel

Microphotographs of the surface of representative metals. This is one of the techniques for investigating the

structure of metals. The grain structure of the metal is made visible by the selective action of a strongly corrosive

chemical etch on the metal surface which attacks one grain more strongly than another.

METALLURGICAL
ENGINEERING

THE EVOLUTION OF METALLURGY"

The theme of this year's Open House
has placed emphasis upon the advances

in technology," during the past 100 years.

This theme has ver\- interesting appli-

cations to the field of metallurgv'. Actu-

ally, metallurg}' has always had a place

at the very foundation of civilization,

since it was with the discovery- of metals

at the beginning of the bronze age that

man took one of his most significant

steps forward toward modern civiliza-

tion. Civilized man differs most mark-

edly from the other beasts in his abilit\'

to control his physical surroundings by

the use of tools of his own manufacture.

WTien he discovered the use of the

metals, he suddenly reached a plane ot

possibilities completely beyond his reach

in the stone age. But this discover^' is

by no means the end of the stor>-. since

once started on the road of technology,

the fate of civilizations and empires de-

pended upon the rr;,ji.'ss made along

this road. The bronze rge gave way to

the iron age, and in hist jrical tim.es. the

nation with the best i.'on always had

an advantage over its liss advanced ad-

versaries. During the medieval period,

the swords of Damascus were highly en-

vied by the Christian knights who had

to fight against them.

The ston" of metallurg\- is like the

stor\' of technolog>' in general. Although
metallurgy" was in at the birth of civil-

ization, and the changeover from bronze

to iron put men into the modern period,

still these developments took place ar

such a slow pace that significant prog-

ress was hardly possible to see in a sin-

gle man's lifetime. But with the techno-

logical explosion of roughly 150 years

ago, the pace increased suddenly and

dramatically. One can literally see the

changes at work. For example, nearly

even' town has a Civil \Var memorial

with a cannon of the period. These can-

non represented the best metallurgv' of

the day. Yet, even with the poor gun
powders in use. the barrels were made
enormously thick to sustain the pres-

sures of the explosions. A similar gun
today would probably be built with wall

thicknesses of about 10""^ of those of

the early models.

The great difference betv.een the

metallurgy" of 100 years ago and that

of today is the development of practical

methods for the manufacture of steel.

Although steel has been made in small

quantities for hundreds of years, iron

products for ordinary" and construction

purposes was either wrought or cast

iron. This product was brittle and hea\-y

in practical use. But in 1856 Henry
Bessemer in England discovered the

Bessemer conversion process by which
steel could be made in comm.ercial quan-

tities, and a short time later, the prin-

ciple of the open hearth steel furnace

was discovered. These discoveries were
slow by our standards to be put to wide
commercial use because of the conser\a-

tism of the metallurgical industr>' of

the time, but modern life \vithout steel

\vould be hard to imagine.

Iron making before Bessemer was

generally quite primitive. Much of it

was made in small lots in small forges.

The ore \vas mixed with charcoal and

heated intensely for several hours with

the operator fanning the mixture with

a steady draft of air. In this process the

ore becomes a white hot sponge of

metal, with clay and other impurities

permeating the sponge. After the right

time, the furnace is opened and the

glowing ball of metal is removed. Im-

mediately, while it is still white hot, it

is then hammered to expel as much of

the slag as possible, and to weld the

hot particles of iron into one piece. This

is the kind of iron making familiar to

our own countr>Tnen in the village

forges of the past century-.

Modern metalurgy. like all modern
technology, is unrecognizable from its

counterpart of 100 years ago. Now, our

metal products are made in large cen-

tralized plants, many of them auto-

matized, and the products themselves

would be as strange to the men of 100

years ago as the plants that produce

them. Indeed, progress in technolog)' is

nowadays so fast that many people

speak of a new txi^e of revolution, called

the scientific revolution. The scientific

revolution is a natural outgrowth of the

earlier industrial revolution. Our mas-

tery of the physical world is now at

such a high level that we are now very

conscious of technological progress. New

(Continind on Page 56. Col. 2)
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Learning never stops for engineers at Western Electric

There's no place at Western Electric for engineers who feel

that college diplomas signify the end of their education.

However, if a man can meet our qualit\' standards and feels

that he is really just beginning to learn . . . and if he is

ready to launch his career where learning is an important

part of the job and where graduate-level training on and off

the job is encouraged — we want and need him.

At Western Electric, in addition to the normal learning-

while-doing, engineers are encouraged to move ahead in

their fields by several types of educational programs.

Western maintains its own full-time graduate engineering

training program, seven formal management courses, and a

tuition refund plan for out-of-hours college stud;'.

This learning atmosphere is just one reason why a career

at Western Electric is so stimulating. Of equal importance,

however, is the nature of the work we do. Our new engi-

neers are taking part in projects that implement the whole

art of modern telephony from high-speed sound transmission

and solar cells, to electronic telephone offices and computer-

controlled production techniques.

Should you join us iiow% you will be coming to Western

Electric at one of the best times in the company's history.

In the management area alone, several thousand supcr\isory

jobs are expected to open up to W.E. people within the ne.\t

10 years. And our work of building communications equip-

ment and systems becomes increasingly challenging and

important as the communications needs of our nation and
the world continue to increase.

Challenging opportunities exist now at Western Electric for electrical,

mechanical, industrial, and chemical engineers, as well as physical

science, Iib3ral arts, and business majors. All qualified applicants will

receive careful consideration for employment without regord to race,

creed, color or national origin. For more information about Western

Electric, write College Relations, Western Electric Company, Room 6205,

222 Broadway, New York 38, New York. And be sure to arrange for a

Western Electric interview when our college representatives visit your

campus.

m^i^^^S^^
CIUfilNG AND SUPPLY y4^^&/ UNIt OF THE BEU SYSTfM

Principal manufacturing locations al Chicago. III.; Kearny. N. J.; Baltimore, Md.: Indianapolis, Ind,; Allenlown and Laureldale. Pa.; Winston-Salem, N. C; Bullalo. N. Y.; Norlh Andover,

Mass.; Omaha. Neb.; Kansas Cily, Mc; Columbus. Ohio; Oklahoma City. Okla. Engineering Research Center. Princeton, N. J, Teletype Corporation. Skokle. III., and

Little Rock. Ark. Also Western Electric distribution centers in 33 cities and Installation headquarters in 16 cities. General beadauarlers: 195 Broadway. New York 7, N. Y-
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ENGINEERING
Mining Engineers are concerned

with finding mineral deposits, with ex-

ploring the size and evaluating the rich-

ness of such finds, with detennining

whether profitable mining is possible,

and with choosing a method for ex-

tracting, recovering, and treating the

ore. Mining Engineers also design and

select the processing equipment, pur-

chase components and supervise the

erection of the plant, and operate both

the extraction and treatment facilities.

Except as managers or executives, min-

ing engineers ordinarily consider their

work done when the product is shipped

or supplied to cars for shipment.

As a profession, mining engineering

covers, in general, the remo\al of use-

ful minerals from the earth's crust.

their concentration, cleaning, or other

treatment, and their processing into a

marketable product. Some mining men,

of course, cover the whole range of this

kind of activity, while others confine

themselves to a single aspect or spe-

cialty.

Coal production is one of the most

important areas of activity in mining

engineering, with a total yearly market

value about equal to that of all the

metals combined. Metallic mining re-

fers to iron, copper, gold lead, silver,

zinc, etc. Non-metallic minings refers

to potash, limestone, silica, sand, etc.

Mines producing both types of these

minerals are called "hard-rock" mines.

The Department of Mining and

Metallurgical Engineering at the I, ni-

\ersity of Illinois oilers three degrees

in mining. The Bachelor of Science in

Mining Engineering is granted upon

completion of a normal four-year cur-

riculum, and is recognized by the in-

dustry as having prepared the graduate

for any beginning technical position in

the practice of mining engineering. The
Master of Science program requires at

least two and generally three semesters

be>ond the first degree, and prepares

the student for research or undergradu-

ate teaching in the field. The Doctor

of Philosophy degree, demanding a

total of at le;ist three years spent in

successful advanced study, recognizes

the results of individual research ef-

forts and original contributions to en-

gineering knowledge.

At Illinois, beginning undergraduates

in the mining curricula take the usual

basic courses in theoretical and applied

mechanics, physics, and mathematics. In

addition, howe\er, the mining major
draws from other fields to pro\ide a

better rounded and more diversified cur-

riculum than is usual in engineering.

Specifically, rather than taking many
courses in a specialty, the mining stu-

dent gets an insight into many topics.

These include geology, economics, chem-
istry, civil engineering, structural engi-

neering and surveying, electrical power
and machinery, air-steam-gas machin-

ery from mechanical engineering, plus

mining techniques which range from
geophy-iirnl pro'^perriiTj: through haulage

and hoisting to mineral dressing or

processing. Both technical and non-tech-

nical electives permit students of min-

ing engineering to follow their own in-

terests into advanced courses.

Prospecting exhibits will include geo-

physical devices such as "black light"

and various geophysical charts. A dia-

mond drill will be on display along with

several cores which have been prepared

in the laboratory as well as some donated

by various industrial groups. Several

types of core bits will also be available

for inspection by visitors.

.Mine Operation exhibits will include

a laboratory model of an automatic

hoist similar to those in wide use in the

industry today. A model of an under-

ground stope using a "slusher hoist" for

loading ore will be displayed in such

a way that visitors will be able to test

the ability to drag ore with a scraper

to a grizzly. Various ventilation de-

vices used in underground operations

will also be available for inspection by

\arious visitors. Methane detectors of

\arious types, centrifugal fans as well

as axial-flow fans, a midget impinger

(used to collect air samples for dust-

count determinations), and a model of

an underground coal mine showing how
the mine could be ventilated using two
splits of air.

Mineral Proeessing equipment will

include a display on various types of

crushers, a Chance cone, a Hartz jig,

VV^ilfrey table, and a high pressure cy-

clone.

FREE
OPEN HOUSE

PROGRAM
JUST TEAR OUT PAGES 25, 26, 31 and 32
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Open Ho
-^ University of Illinois, Urbona

March 16-17, 1962
JU.~ ,. ^1 -v-\.. -f-r-.^l
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WELCOME VISITORS
Each year the shortage of well-trained engineers in this country becomes more critical. Because this

is a national as well as an individual company problem, both national and private groups are striving to

meet it. Thus, the students and faculty of the University of Illinois College of Engineering have joined to-

gether in a combined effort to display the aspects and advantages of a technical education and career.

As you walk through our campus, noting the various exhibits, we hope you will gain an insight of

just what engineering is, what its advantages are, and what challenges it faces in the future.

The students of the College who have planned and prepared Engineering Open House join with the

faculty who have supported and advised them in welcoming you to this 1962 Open House, and in praising

you for your technical interest and awareness.

Ralph B. Gilbert Prof. E. C. McClintock Dean W. L. Everitt

Student General Chairman (^ollepe Adi'iscr (.oUeije of Lnt/inetrin//

Student Vice-Chairmen

Gory Daymon Ed Snyder George Puzey
Fiihliiity (Coordinations De[^artnuntal

Robert Yackel Wally Cwlk Jerry Jargon
Art and Disinn .1h I S Liaison Physiinl .hrani/enients

Mark Bormann David Dudek Orval Fairbairn

^^l rri t(ir\- 1 'i asiin C'linpany Liaison lli.vh Sihool Piihliiity

COLLEGE INFORMATION DISPLAY
Main Lounge mini Union

Engineering Open House Headquarters is located in Room 124 of the lllini Union Building, and may
be reached via University telephone extension 8391. Information concerning Engineering Open House and
the College of Engineering will be available at this location during Open House hours, which are 10:00

A.M. to 9:00 P.M. on Friday, March 16 and 9:00 A.M. to 5:00 P.M. on Saturday, March 17.

The Tau Beta Pi honorary society will display textbooks used in College Engineering courses, and will

answer questions concerning the college, curriculum, and student preparation. The Sigma Tau honorary so-

ciety will display the many scholarships available, will answer questions concerning eligibility require-

ments, and will outline both scholarship and enrollment application procedures.



Departmental Exhibits
AERONAUTICAL AND

ASTRONAUTICAL ENGINEERING

Propulsion and Dynamics

Ramjet; Rockets; Ciypto-Compres-

sor; Analog Computer; Orbital Tra-

jector\.

Aerodynamics

Supersonic Wind Tunnel; Subsonic

Wind Tunnels; Flutter Demonstra-

tion; Hypersonic Shock Tube; Aerody-

namic Heating of Atmosphere Re-

Eiitr\ Body.

Aerospace Structures

Structural Component ; Photoelastic

Demonstration-Rocker Solid Propellant

Material Properties.

Low Speed Flight Display

Aeromobile 2(tll-l Peripheral Jet

Cjround Effect \'ehicle.

AGRICULTURAL ENGINEERING

(Burrill Avenue)

Power and Machinery

Agricultural Power Units; Machine-

ry- Components; Farm Implements

—

Old vs. New.

Electric Power and Processing

Automated Feed Handling; Electric

Controls for Agriculture*; Environ-

ment Control for Li\estock.

Soil and V/ater Control

Raindrop Formation*; Tile Seepage

(Model)*; Pond Control Structure

( Model ) ; Surveying Equipment.

Farm Sturctures

Modern Farmsteads, Farmhouses*;

Joints in Farm Construction; Livestock

Housing".

CERAMIC ENGINEERING

Ceramic Bodies

Simpson Mixer; Dry Mixing; Dry
Pressing; Extruding Machine.

Kilns and Smelters

Kiln with Optical Pyrometers; Cru-

cible Smelter.

Ceramic Technology

Refractories; Structural Clay Prod-

ucts ; Electrical Ceramic Components

;

Vitreous and Semi-Vitreous Bodies

;

Porcelain Enamels; Glass W^orkings;

Clevite Spark Pump; *Thermoelectric

Magnet; *Projection of Domain Struc-

ture.

CHEMICAL ENGINEERING

Equipment
R a d i o-Chemistry ; Double Effect

Evaporator; Glass Distillation L nit

;

Rotary Filter; Catalytic Cracking Unit;

Unit (Operations and Equipment.

Miscellaneous

Chemical Magic Show ; Chemical

Pop; Movies; .Auto-quiz.

CrVIL ENGINEERING

Construction Engineering

Modern construction techniques;

Electronic computers for job schedul-

ing.

Highway, Traffic & Railway Engr.

Modern highway model, traffic sig-

nals anil controls, films.

Hydraulic & Sanitary Engineering

Water resources development exhibit

;

^Varer and waste water treatment.

Structural Research & Engineering
Static and d\namic testing; bla.st

loading; prestressed concrete.

Soil Mechanics & Foundation Engr.

Quick sand demonstration ; t\pes of

foundations; soil testing equipment.

Surveying & Photogrammetry
Sur\e\ing instruments; stereoplatting

device; display of surveying at L. of 1.

DIGITAL COMPUTER LABORATORY
Binar\ Half Adder; ^Decoding Cir-

cuit; *Binary Adder Circuit; *Princi-

ples of Binary Operations Display

;

Demonstration of Illiac Computer;
IBM 63(1 Demonstrated and Displayed.

'—Featured New Exhibits

ELECTRICAL ENGINEERING

Communications

Broadcast Transmitter; Log-Periodic

and Spiral Antennas*; Microphones

—

Time-Varying Parameters* ; Radio Lo-

cation Studies* ; Radio Telescope ; Re-

mote Control Systems; Satellite Com-
munications* ; Voice Transmission on a

Light Beam; WPGU. Student Radio

Station.

Electronics and Electromagnetism

Analog Computer ; Digital Compu-
ters ; Educated Whale ; Ghost Writer ;

Industrial Electronics Exhibit ; Lie De-

tector ; Ozzie Scope-face ; Sonar Dem-
onstration ; Talking Dog.
Basic Electromagnetic Concepts

;

Generalized Electromagnetic Machine

:

Magnetic Cannon; Magnetohydrody-

namic Generator* ; Strength Tester.

Miscellaneous

Charged - Particle Propulsion and

Trajectories*; Engineering—A Career

for Tomorrow*; Graphical Field Map-
ping*; Intelligent Machines; Ionospher-

ic Studies by Moon Reflections*; Xeu-
rosonic Surgery*; One-Wire Control;

Optical Masers* ; Paradoxes of Fara-

day's Law* ; Periodic W'ave Forms* ;

Radio-ControUed Ball ; Stroboscope*

;

Tesla Coil; Tin-Can Motor; Van de

Graafi Electrostatic Generator.

GENERAL ENGINEERING
(Transportation Building)

Engineering Design

Student Demonstrations on Problem
Solving; Graphic Aids and Illustrating

Methods; Air Brushing; Drawing Dis-

tribution System.

Special Topics

U. S. Patents Off. Display*; United

Drawing System* ; Gauging .000002"*
;

Movie — "Design for Production"*;

Model — Industrial Chemical Plant* ;

Engineering Journals of 1862*; 1964

Aircraft Model*; Photodrawings."

INDUSTRIAL & MECHANICAL
ENGINEERING

Foundry

Demonstrations of Molding: Core
Making. Melting of Iron and Alum-
inani. Pouring and Shaking Out.

Power Lab.

Displays of Power Equipment such

as: Compressors, Air Conditioners,

Steam Turbines, and Steam Engines.

Physical Environment Lab.

Display 01 Equipment and Instru-

ments used in Detemiining Human Re-
sponse to the Effects of Temperature,
Pressure. Humiditv, and Air Motion.

Metal Working

Welding; Heat Treatment of Metal.

Fields of Interest

Internal Combustion Engine; Gas

Turbines; Drilling of Square and Hex-

agonal Holes; Machine Shop Design

and Operations ; the Use of a Dynamo-

meter to Weigh People. Time and Mo-
tion Study; Safety Engineering; Plant

Layout; Material Handling.

METALLURGY

Processes

Metal Tempering; Induction Fur-

nace ; Rolling Mill.

Metal Structures

Electron Microscope ; Phase Trans-

itions in Solids; A Mechanical Model

of a Crystal ; Refining Techniques for

Super-Pure Crystals; Crystals at Li-

quid Nitrogen Temperature.

Miscellaneous

Fabrication of Metals from Powders;

Micro-Photographs of Metal Surfaces;

Demonstration of the Thermocouple.

*—Featured New Exhibits
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Lonf! lead tttiie is essential to the
development of lar\ie nuclear
space power systems. Present meth-

ods of power generation would require

an ini|)ractical heat rejection surface

nearly the size of a football field for a

power output of one megawatt—power
which will be needed for critical s))ace

missions already in the planning stage.

Garrett's AiResearch Divisions have
now completed the initial SPUR design

studies and proved the ])roject's feasi-

bility to supply continuous accessory

power and lou thrust electrical projnil-

sion in space for long periods of time.

Cutting |)rojecled 1 MW power sys-

tems to l/lOth the size and l/5th tlie

weight of jjresent ])ower systems under

development will he ])ossible because

of SPUR"s capability to operate at

higher leni])cratures, thereby sharply

reducing the required radiator area.

Garrett has been working with the

Air Force and the Atomic Energy
Commission on SPUR as the prime

contractor for more than one year and

has more than five years of experietice

in s|iace nuclear power develo|)ment.

Also an industry leader in high s|)eed

rotating machinery, heat transfer

e(pii|)ment. metallurgy and accessory

power systems, the company is devel-

oping design solutions for SPUIi in

these critical component system areas.

For information about a career with

The Garrett Corporation, w rite to Mr.

G. D. Bradley in Los Angeles. Garrett

is an "equal opportunity" employer.

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited

AiResearch Aviation Service • Garrett International S. A. • Garrett (Japan) Limited

FEBRUARY, 1962 27



JT3D
DIRECT ENERGY CONVERSION

1 ^um m''""m mms^ ^e^s^ Wmm :

ROCKET
LIQUID HYDROGEN

THERE'S CHALLENGE TODAY FOR VIRTUAL LI

FUEL CELLS
MACH 3
iViMi^ivc I Orit ly t iiiillVISiuS:

SATURN
NUCLEAR!

J



VERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT
Almost every scientifically trained man can find stimulating and rewarding career

opportunities within the broad spectrum of Pratt & Whitney Aircraft activities.

From the solid foundation of 36 years as a world leader in flight propulsion

systems, P&WA development activities and research investigations today are far

ranging. In addition to continuing and concentrated development effort on air

breathing and rocket engines, new and exciting avenues are being explored in

every field of advanced aerospace, marine, and industrial power applications.

The reach of the future ahead is indicated by current programs. Presently,

Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in

magnetohvdiodynanucs . . . ihenniunics and thermo-electric conversions . . . hyper-

sonic propulsion . . . fuel cells and nuclear power.

To help move tomorrow closer to today, we continually seek ambitious young

engineers and scientists. Your degree? It can be in: MECHANICAL AERO-
NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING
! PHYSICS CHEMISTRY METALLURGY CERAMICS MATHE-
MATICS ENGINEERING SCIENCE or APPLIED MECHANICS.

The field still broadens. The challenge grows greater. And a future of recognition

and advancement may be here for you.

For further information regarding an engineering career at Pratt & Whitney

Aircraft, consult your college placement officer or write to Mr. R. P. Azinger,

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn.

PRATT & \A/HITNEY AIRCRAFT
Division of United Aircraft Corporation

COIMIMECTICUT OPERATIONS East Hartford. Connecticut

FLORIDA RESEARCH AIMD DEVELOPMENT CENTER Palm Beach County. Florida

All qualified applicants will receive consideration for employment without regard to race, creed, color

or national origin.



Who turned cotnnton clay into aluntina?

OHn. With a process that economically extracts large

crystals of aluminum sulphate from clay or shale. The
process is already a laboratory reality, now in the pilot

plant stage.

We've also produced the hydrazine that propels

Titan II missiles. And a tough, bullet-stopping plastic.

And many other important advances in our two prin-

cipal areas of activity — chemicals and metals.

At Olin, at least one new product is conceived every

week. Research gets a healthy budget and research

people, a healthy climate. Research outlays ^-^

are up 53% over 3 years ago.

One of the more interesting aspects of Olin is that

research is centralized at our new Research Center

in New Haven, Conn, (all divisions but Squibb, which
is located in New Brunswick, N. J.). Promising gradu-

ates work with the men and the equipment that can
bring them to full potential quickly.

For further information, the man to contact is

Charles M. Forbes. College Relations Officer, Olin

Mathieson Chemical Corporation, 460 Park Avenue»
New York 22, New York.

lin
CHEMICALS • tNTERNATIONAX • METALS • ORGA^fICS • PACKAGING • SQUIBB • WINCHESTER-WESTERN
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MINING ENGINEERING
(Mining Laboratory)

Models

Five Ditferent Mining Methods;
Roof Holts; Ventilation of Mines; .Au-

tomatic Hoist ; L ndergroimd Stope Us-

ing a "Slusher Hoist" for Loading Ore;
nutch State Mines Heavy Media C\-
L'ione*.

Processes

Mineral Processing I"'qiiipnient ; the

use of "Black Light" in Prospecting foi-

Florescent Minerals; Safety Lamps

—

()ld anil New.

NUCLEAR ENGINEERING

Nuclear Processes (M. E. Lab.)

100 KW Boiling-Water Loop; Uran-
ium and Light-Water Suhcritical As-

sembly; U raniuni-Cjraphite Suhcritical

Assembly.

Nuclear Reactor

Iriga ALu'k. 11 Nuclear Reactor

rated at 100 KW stead\ state operation

and 230 Megawatts pulsed operation.

PETROLUEM ENGINEERING
(Mining Laboratory)

Sources and Equipment
Model Oil Reservoir; Model Oil

Drilling Rig; Oil Well Surveying

Truck and Equipment.

PHYSICS

Low Temperature Physics

Liquefied Gases. 200^ below zero.

Nuclear Physics

Spark chamber for cosmic rays; Oei-

ger Counters; Trajectory mapping of

high energy particles.

Electricity and Magnetism
Measurmg the ^peed ot light directly;

Microwaxe interference.

Optics

Color spectra from gaseous discharge;

L ltra\ iolet rays.

Betatron

(Physics Research Lab.)

Electromagnetic acceleration of elec-

trons to form a narrow beam of Beta

rays, then used to generate high-voltage

X-rays and to transmute elements.

THEORETICAL
AND APPLIED MECHANICS

(Talbot Laboratory)

Liformation booth— First tloor land-

ing, Wright Street (West) Entrance.

Stresses and Strains

Three ^Lllion Pound Test Machine
—Hourly concrete cylinder tests Friday

aturday. Closed ci

planation preceduig tests.

Hydraulics

Hydr.iulic Jumji; OriHces; Water
Bell; Impulse Turbines; Reaction Tur-
bine; Wind Tunnel Studies; Model
Dam.

Metals and Fatigue

Rotating Beam Fatigue \Lichines;

ILgh Temperature Axial Fatigue
.\Lichine; Low Temperature Torsion
Embrittlement ; Controlle<l Cyclic
Strain Rate Equipment; Cumulati\e
Hamaze I n\ estigation.

Miscellaneous

\Laterials Testing; Statics, Dynam-
ics, and Vibrations Display; Engineer-
ing Mechanics Club. Liformation on
Engineering Mechanics Curriculum.

*—Featured New Exhibits

Visitors converting human energy to

electromagnetic energy.

R.O.T.C. UNITS

Army Engineers

Demonstrations and displays of en-

gineering equipment and methods.

Army Signal Corps

Film: Signal Research and Develop-

ment ; Display showing latest Signal

Corps developments.

Army Ordnance
.\Lssile models; "Law" antitank

weapon; M14 rifle; MCJD machine
gun; XM97 grenade launcher; film on

new weapons.

Naval Science

.Na\al Engineering and Weapons S.\s-

tenis; Naval Science Training Appar-
atus; Modern Aviation ALssiles, and
Submarine Display ; Motion Pictures on

Naval Air and Sea Power*.

JETS

The Junior Engineering Technical

Society (JETS) will present displays

on the second floor of the lUini Union
Building. These displays represent both

individual and project high school stu-

dent achie\ements in engineering fields.

Society of Women Engineers

The women engineeruig students at

the University of Illinois will present

displays in Room 121 Electrical Engin-
eering Building.

Mathematics

Sigma Tau will present a display of

fields of mathematics and their practical

applications to engineering. This display

is located in the Electrical Engineering

Building.

Guided Bus Tours
! ree buses will leave every half hour

from the corner of ALathews and (jreen

Streets for the Betatron, power plant,

and the Illinois Central Railroad ex-

hibit. .A locomoti\e and display cars will

be spotted on the L ni\ersity siding near

Abbott Power Plant at the Stadium
Drive underpass. Tau Beta Pi guides on
the buses will indicate points of special

interest en route.

*—Featured New Exhibits

Open House observers viewing the Water Bell — a manifestation of surface

tension in liquids.
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DEPARTMENTAL OPEN-HOUSE REPRESENTATIVES

FACULTY ADVISERS

Plot. S. M. Yen
Prof. D. G. Jedele

Prof. C. G. Bergeron

Prof. D. D. Perlmutter

Mr. S. L. Paul

Prof. W. VV. Lichtenben
Prof. W. J. Poppelbauni

Prof. R. A. Diuidson
Prof. W. L. Shick

Mr. H. L. Schmidt
Prof. (J. R. Eadie

Prof. D. F. Hang
Prof. V. S. Tuman
Prof. R. M. Thomson
Prof. L. J. Koester

Prof. G. T. Movar
Capt. Phil H. Bradlev
Maj. \V. H. Fogel

Maj. R. K. Younger
Maj. H. I. Raplev
Lt. R. L. Baldwin
Prof. F. E. Holmes
( Prof. J. P. Neal
Chairman )

Coordinating Committee

DEPARTMENT SENIOR

Aero. iS; Astro. Engineering

Agricultural Engineering

Ceramic Engineering

Chemical Engineering

Civil Engineering

Coordinated Science Lab.

Digital Computer Lab.

Electrical Engineering

(jeneral Engineering

Mechanical Engineering

Mining Engineering

Nuclear Engineering

Petroleum Engineering

Physical Metallurgy"

Physics

TAM
Army Engineers ROTC
Army Ordnance
Army Signal Corps
Air Force ROTC
Naval ROTC
ALithematics

Curtis \ ail

Jerome Bradlev

W. J. Muhlstadt
Richard Lazarski

Robert \. Leslie

yiike Leavitt

Gabor Ljhelyi

Roii Elmore
Ralph Hocking
Jim Rice

Lann\' Richter

Kodati Subba Rao
Joseph Thrasher
Vonne Linse

James ^L Potter

Vance Lenzi

T. S. Parkhurst

Donald R. \ onnahue
Jack Hudson
Dennis Matelosz

Terry Stringer

Eugene Sterbis

JUNIOR

(jerald Gustafson

James Lovett
Cliff Ruderer
David Earls

Bernard Klingenberg

Ed. Dornseif

Ken Mowe
Robert Latko

Allen Khmder

The scientific illustration of Leonardo Da Vinci, contrasted with the molecular structure

typifying engineering progress today, gives us the theme for Engineering Open House 1962,
"100 Years of Progress." Cover by Karen Nina Bunde.

OPEN HOUSE TOUR

ENGINEERING CAMPUS i

UNIVERSITY OF ILLINOIS



Petroleum Engineering
Petmleuni Engineering, which has

been an undergraduate option in the

Mining Engineering curriculum at the

University of Illinois for the past sev-

eral years, is present!)' being discon-

tinued. The most important reason is

based upon the rapid development in

petroleum engineering technology. It is

felt that a prospective petroleum en-

gineer should have a more thorough

background in mathematics, physics,

chemistry, and engineering sciences.

This could not be obtained in the old

program due to a number of required

specialized courses in mining engineer-

ing.

Students desiring careers in the pet-

roleum industry may still obtain a basic

understanding of the technical problems

encountered in petroleum production by

talcing service courses in petroleum en-

gineering. These undergraduate courses

are being offered by the Departments of

Mining. Metallurgy, and Petroleum

Engineering and are designed to provide

both a working knov.'Iedge of petrol-

eum technology and a foundation for

graduate work in the more general

areas of petrophysics (the physics of

rocks) and geophysics (the physics of

the earth).

The department has established a

graduate program in petro-physics to be

taught by the petroleum faculty mem-
bers. This program eliminates the non-

essential parts of petroleum engineering

while the academically sound aspects

are being retained. Designed to keep

pace with modern scientific develop-

ments, the petrophysics program in-

cludes the basic petroleum sciences and

courses of an engineering geophysical

nature. Students interested in this grad-

uate program are advised to obtain a

Hachclor of Science degree in either en-

gineering mechanics, engineering phys-

ics, chemical engineering, or the recently

revised mining engineering curriculum

and to take geology and petroleum en-

gineering service courses. Funds for

this program are available from the uni-

versity and several outside sources and

additional grants from outside sources

are expected in the near future.

The petroleum engineering faculty

consists of one professor and two associ-

ate professors. Each has spent several

years working in the petroleum industry,

and all three are well known and high-

ly regarded as scientists by the industry.

ST. PAT'S

BALL
March 17, 1962

9 p. 77t. Huff Gym

THE NEW

ST. PAT

CREST . . .

"TRADITION"

In 1903, a group of engineering students at the University of Missouri,

after considerable thought, concluded that St. Pat was an engineer because

he had freed Ireland of snakes—a feat which they claimed could only have

been accomplished by an engineer. Therefore, Saint Patrick was adopted

as the patron saint of engineers.

After reaching their conclusion, the engineering students decided to

celebrate St .Pat's Day by Issuing a declaration of their purpose and then

proceeding to cut all classes. The administration, however, did not agree,

and not until 1905 was any amount of success obtained. In that year, one

student disguised himself as St. Pat and knighted all the students as they

bowed before him, touching their faces to the ground. This act was per-

mitted by the administration and the following year, a Blarney Stone was

added to the ceremony. Another feature, which has become a firm tradi-

tion, was added in 1907-The Lady of St. Pat. Since that time, St. Pat's Day

has been celebrated in engineering colleges throughout the United States.

At the University of Illinois, the engineering students will celebrate St. Pat's

Day by presenting The 1962 Engineering Open House and St. Pat's Ball.

Another tradition is an engineering honorary society—The Knights of

St. Pat—composed of juniors and seniors with at least a 3.5 scholastic aver-

age who have good character and personality and who have contributed

their services to their individual society and the College of Engineering. In-

vitation to join this society is one of the greatest honors an engineering stu-

dent con receive. Each engineering society may nominate two candidates

from whom a final twelve are selected. During the intermission of St. Pat's

Ball, the Dean of the College of Engineering, W. L. Everitt, will knight the

successful candidates. Each Knight will receive a certificate and a bronze

sword with his name and the crest engraved on it.

The crest shown on the left was chosen from over fifty designs entered

in a month long crest design contest. The winning crest was designed by

Ken Montone, a senior in Industrial Design.
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Whatever

YOUR

Academic

Trainin • • •

D̂ELCO
RADIO

. Industrial

. Chemistry
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Whether it be

Mechanical Engineering

Electrical Engineering .

Engineering . . . Physics .

... or Metallurgy, chances are that

your talents and capabiHties will fit

into our ever-expanding R&D pictui'e.

Delco's Research and Development progi'am requires

a magnitude of engineering and scientific appUcation.

And, responsible positions are available to those

technically-trained, young graduates who can qualify

for a place on the aggressive Delco-GM team.

Delco is a world leader in automotive radio engineering

and production. And, since our beginning in 1936,

we have grown steadily, keeping pace wdth the rapidly

expanding electronics industry. Today, with this world

of experience and knowledge in electronics & sohd state devices,

it's only natural that Delco would become deeply involved

in important missiles and allied fields.

Plan now to start youi* cai'eer with Delco. Write to

Mr. Carl D. Longshore, Supervisor of Salaried Employment,

for additional information. Or, arrange an interview

with the Delco representative when he

visits your campus.

ELCO Radio Division of General Motors

KoKOMO. Indiana
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Measuring wavelength of pulses

by standing waves.

P
H
Y
S
I

c
s

This year, as in tin- past, the Physics

Department will emphasize the phe-

nomena arui teehniques of modern
physics ill its Open House display. He-

cause of the rapid advances made in the

field of physics in the last lOd years, it

is difficult to make an\ direct compari-

sons between the techniques of today

and those of a century ago. For instance,

it was only 65 years ago that the French

physicist Antoine Hecquerel discovered

the radioactivity of uranium and one

year later that F.rnest Rutherford dem-
onstrated that the rays emitted b\- urani-

um were complex and could be classi-

fied as soft (alpha) and hard (beta)

rays. In 1900 gamma rays were discov-

ered and in 1910-1912 cosmic rays were
first discovered. Thus it is apparent

that we cannot compare, for instance,

today's methods of detecting atomic par-

ticles (or ravs) or cosmic rays with

those of LSfil'.

Instead, we will compare today's

methods with each other. On display

will be Dr. L. J. Koester's spark cham-
ber for detection of the presence and

path of cosmic rays or other high ener-

gy' particles. When a cosmic ray passes

through the gas between the plates of

a large capacitor, it leaves a trail of

ionized molecules. If a high enough
voltage is applied to the capacitor plates

within a short time after the particle

has passed through, a spark will follow

the path of the ionized molecules, thus

tracing the particle's path. Also on dis-

play will be scintillators, geiger count-

ers, and a cloud chamber.

A new display' this year will be the

trajectory mapping of a charged parti-

cle through a magnetic field. This is

accomplished b\' placing a fine current-

carr\ing wire in the magnetic field. If

the current in the wire bears the proper

relation to the charge of the particle,

the trajectory of which is to be mapped,

and if one end of the wire is fastened

to the particle's starting point, the wire

will follow the same path that the par-

ticle would.

Again his year we will measure the

speed of light directK ; i.e., by measur-

ing the time required for the light to

traverse a distance of ten meters (about

thirty feet). An oscilloscope is used to

measure the time interval between the

arrival of a short burst of light direct-

ly from the source and the arrival of

light from the same burst reflected from

a mirror fifteen feet away. Using this

technique, we were able to determine

the speed of light with an accuracy of

about 10'(, a very good answer con-

sidering the short distance involved.

(The light pulse requires approximately

3(1 billionths of a second to travel ten

meters.

)

Other displays include a demonstra-

tion of microwave slit diffraction, color

spectra (red through ultraviolet) from

gaseous discharge and a ripple tank to

demonstrate wave phenomena visually.

Again this year, tours will be conduct-

ed through the University's 300 MEV
Betatron. As a basic tool of nuclear re-

search, the Betatron accelerates elec-

trons magnetically to produce a narrow
beam of beta ra\s which are then used

to generate high voltage X-rays and to

transmute elements.

Becquerel . Rutherford Koester . . one century

Dr. L. J. Koecter's spark chamber for detection cf

the presence and path of cosmic rays or other

high energy particles.

Measuring the speed of sound.
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MECHANICAL ENGINEERING

Using steam generated from Abbott Plant Too, displays of machine shop, welding, heat

To drive prime movers, turbines and ancient

Allis-Chalmers steam engine. G. E. Edu-

cational Power Plant. G. E. turbines, &

generators which simulates actual

operation of a conventional steam

generating power plant

treatment . . . lathes, gear turning ma-

chines. . . Tool display, metal chips and

drilling of square and hexagonal

holes. . . Flame cutting and weld-

ing, resistance, metal, & friction

welding to be shown & more.

In presenting the theory and prac-

tice of the generation, transmission and

utilization of power and basic design

of machine elements, the Mechanical

F^ngineering Department's displays at

the 1962 Engineering Open House will

range from the operation of power

equipment in the M.E. Lab to the solu-

tion of a design problem on an analog

computer.

Joined with the mechanical engineer-

ing displays will be those by the indus-

trial engineers showing product and

process planning, work methods and

measurements, and the coordination of

these activities with plant layout and

material flow.

C)f prime interest in the Mechanical

Engineering Lab, will be the utilization

of steam generated in the L ni\ersit\ s

Abbott Power Plant. This steam, which

comes into the lab at approximately 14U

psi, will be used to drive prime movers

such as turbines and the ancient Allis-

Chalmers steam engine. Also in opera-

tion will be the General Electric Educa-

tional Power Plant. This luiit contains

two G.E. turbines and generators and

simulates the actual operation of a con-

From M. E. Lab to solution of design problems on analog computers.

Three students taking data in

Power Laboratory.

the

Several students examining the crystoline structures of metals which have
been treated in the Heat Treotment Laboratory.

showing machine elements such as gears,

clutches, transmission shafts, cams, and

bearings. As was previotisly mentioned,

a Heathkit Analog Computer will be in

operation, solving a machine design

problem.

Rounding out the Mechanical Engi-

neering Department's contribution to

Open House will be displays and ex-

hibits in the following labs: machine

shop, welding, and heat treatment.

The machine shop will show the op-

eration of such machines as lathes and

gear turning machines. Displays of tools

and different metal chips will be shown,

and included will be the traditional dem-
onstration of drilling square and hexa-

gonal holes.

In the welding lab, demonstrations of

flame cutting, flame welding, arc weld-

ing, resistance welding, metal welding

and friction welding will be given. The
heat treatment lab will show such tests

as hardenability and ductility, show
metal samples under microscopes, and

give a general tour of the lab showing

the heat treating furnaces.

ventional steam generatmg power plant.

Other units on display will include

air compressors, pumps, air condition-

ing equipment and the operation of a

Freon-12 refrigeration cycle.

Displays and exhibits in the foundry

will depict a typical foundr\- in actual

operation. Included in these processes

will be molding, core making and bak-

ing, melting, pouring and shaking out.

Visitors touring the foundry on Friday

will see iron poured, and those on Sat-

urda\ will see aluminum.

The Internal Combustion Lab will

demonstrate engine testing and differ-

ent modes of I.e. engine operation. In

operation will be four multi-cylinder

engines including the Falcon and Vali-

ant engines and a Caterpillar Diesel en-

gine. Also in operation will be the single

cylinder Coordinated Fuel Research

(C.F.R.) engines used in universities

and fuel research centers throughout the

country.

In showing the design aspect of the

mechanical engineering profession, the

M.E. department will present displays
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How many of his dreams do you share?

^

This man gets paid for dreaming. He seeks out new questions to ask, new goals to aim at. His insights shape the course of

tomorrow's technology.

Are you ready to put aside easy answers and help establish new parameters of knowledge? Then come to Northrop. Work

in such uncluttered areas as space guidance and astroinertial navigation systems, aerospace deceleration and landing sys-

tems, man-machine and life-support systems for space, laminar flow control techniques, automatic test equipment or world-

wide communications systems. With more than 70 such advanced projects on the boards, you'll fmd all the creative challenge

you could ask for

For more specific information, write to Northrop Corp.. Box 1525, Beverly Hills,

Calif., and mention your field of special interest. Yo'j will receive a prompt reply. an equal opporiunhy emplov£h
NORTHROP



Mechanics

Theoretical

and Applied

The Open House display of the The-

oretical and Applied Mechanics Depart-

ment will attempt to show the public

models, natural phenomena and the test-

ing equipment used to teach the basic

engineering sciences of solid mechanics,

fluid mechanics, and natural properties

to engineering students. Many of the

displays will also indicate the research

currently being done and that which has

been done in the department. As in the

past, the displays will be divided into

six major areas ; fluid mechanics, ma-

terials testing, statistics and dynamics,

photoelasticity. fracture research, and

concrete research. The student-staff

lounge on the second floor of Talbot

Laboratory will have a general informa-

tion center for the displays of the En-

gineering Mechanics Curriculum.

On entering Talbot Laboraton, our

guests will find the north and south

fluid laboratories on the first floor. Dis-

plays in the north laboratory will in-

clude such phenomena as channel flow

and the hydrauhc jump. Surface tension

effects will be shown in other displays.

The south laboratory will include work-

ing hydraulic machinery (turbines and

pumps), model studies, and a new dis-

play showing the study of failure of

model buildings under loading caused by

shock waves.

On the second floor the materials

testing displays will show the behavior

of engineering materials (concrete and

steel) under tension, compression, and

torsion. A surprising and highly inter-

esting display shows the strength it is

possible to achie\e in a smooth glass rod

subjected to bending stress. On the same

floor will be models used in classroom

demonstrations to display the principles

of statics, dynamics, and vibrations.

Strain gages of the highly sensitive and

accurate tvpe used in stress analysis will

also be on display. The models and the

methods used in photoelasticity. the

Stress patterns in a plastic member as viewed in a poloriscope.
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A concrete cylinder being shattered

by the 3 million pound testing ma-

chine.

technique by which the stresses in a

member can be found by using plastic

models and polarized light, will be on

display on this floor in addition to the

above mentioned displays.

On the third floor will be the frac-

ture research laboratory displays. The
research in this section is designed to

determine the properties of various ma-

terials under repeated loadings (fa-

tigue), high pressure, and temperature

variations. These displays show how the

materials are tested and many fractured

members will be on display.

The east end of the crane bay con-

tains much of the equipment used in

the extensi\e concrete research program

pursued by this division. This extensive

laboratory tests reinforced concrete

beams in bending, torsion, and under

static and dynamic loading. The three

million pound capacity tension-compres-

sion machine will be used in testing of

concrete cylinders and reinforced beams

on the hour each day of Open House.

It is hoped that the explanations follow-

ing each test will be instructive and

will help the public appreciate the test.

This display will be broadcast through-

out the building on closed-circuit tele-

vision so that more people can obtain a

close-up view of the test and resulting

failure of the member. This will give

the public a first hand view of the

closed-circuit television network as it is

used by the department for instruction

purposes.

The students and staff" of the Theo-

retical and Applied Mechanics Depart-

ment cordially welcome the public and

are confident that evenone will find

the displays both interesting and instruc-

ive.
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High School

Qanteltl ^an. Ofie^ <M^044.le

!

Princess

JETS and Science clubs— Have you a beautiful, talent-

ed, queen-type feminine member? Then nominate her for

Open House Princess and win her o gala weekend at the

University of Illinois!

She will be the first Open House Princess in history,

and her expense-paid visit will be highlighted by es-

corted tours of the displays, an opportunity to meet the

Dean, President and other official guests, and honors at

St. Pat's Ball where she will be introduced as the first

Princess of the Queen's court. A picture and article will

also appear in Technograph.

Each high school science club or JETS chapter in the

State of Illinois may nominate one high school senior or

junior coed. Judging will be done on the basis of sci-

ence interest and beauty. The decision will be based on
a two page or less biographical sketch (preferably an
autobiography), the science activities of the candidate,

beauty, ond high school grades. Each candidate should

send her biography and summary of science activities,

one close-up picture, one full-length snapshot, and her

grade point overage to: Engineering Open House Prin-

cess Contest, University of Illinois, 117 Transportation

Building, Urbana, Illinois. Her name and address should
be printed in ink on each item submitted. All entries

must reach the judging committee no later than March
1, 1962 and the decisions will be made no later than
March 10, 1962.

Now is the time to select your candidate. Everyone
has a chance to win. Enter now and join us in this

historic event!

• • • iyi>oXA4i^ • • •

WR/TERS/ UNLEASH YOUR WRITING TALENTS FOR FAME AND FORTUNE!

This year's Engineering Open House is sponsoring a

1500 word or less essay contest among high school stu-

dents only. The essay must be previously unpublished

and concern some phase of engineering (Past, Present

and or Future).

The winning author will receive a free weekend at

the University of Illinois (during its annual Engineering

Open House on March 16 and 17,) and twenty-five dol-

lars in cash. In addition, the winning essay will be pub-

lished in the Technograph.

Send your entry, with your name, address, and tele-

phone number to: Engineering Open House Essay Con-

test, University of Illinois, 117 Transportation Building,

Urbana, Illinois, no later than March 5.

Fame and fortune await you! Don't hesitate! Write

that winning essay now!
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Engineers who qualify to fill these chairs •••

are on the road to filling responsible jobs

with a growing company in a growing industry

^ American Air Filter Company is one of the world's

pioneers in the field of "better air." Starting in 1929 as a

manufacturer of air filtration equipment only, it has. through

a planned program of product development, attained the

unique position of being the one company in its industry

that can take the complete over-all approach to the customer's

air problems. In brief, this means supplying and coordinating

all the proper products to filter, cool, heat, clean (control

process dust), move, exhaust, humidify and dehumidify air.

"Better Air", while a big business today, is still in its

infancy. Name any industry, any building type, and you have

a present or potential user of AAF equipment. Other well-

known trade names in the AAF family are Herman Nelson,

Kennard and Illinois Engineering. At present, AAF operates

nine plants in Louisville, Moline. III., Morrison, 111., Rock
Island, III., St. Louis, and Montreal, Canada.

THIS KIND OF ... QUALIFIES YOU FOR
ENGINEERING DEGREE . . . THIS KIND OF JOB

i i
Mechanical— Engineering, Sales or Manufacturing
Electrical — Engineering or Sales
Industrial — Manufacturing or Sales
Civil — Sales

MT A,

FORMAL THREE-MONTH TRAINING COURSE

Your first job at AAF will be to complete a full three-month

course in its technical training school. This is a complete

and carefully planned course covering every phase of this

business of better air and is under the direction of Mr. James
W. May. a recognized authority on air handling problems and

presently a member of the board of directors of ASHRAE.
Classes, held in special, air conditioned quarters, are sup-

plemented by field trips to visit AAF plants and observe

on-the-job applications of equipment.

YOUR FUTURE IS ALL-IMPORTANT TO AAF

AAF prides itself on attempting to match the man to the

job. During your training period you will have contacts

with key company personnel. Your personal desires as to type

and location of job are given every consideration. AAF is

big enough to provide opportunities galore—small enough to

never lose sight of the personal touch that adds satisfaction

along with success.

A representative of AAF will be on your campus soon to

inter\iew students interested in learning more about the

opportunities with this company. Consult your Placement
Office for e.xact date.

Air til.mencan y^ir B-ilter
BETTER AIR IS OUR BUSINESS
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Main members of Tail Beta Pi can

be classified as (Iriiikeis, someone who
imbibes in alcoholic be\eraf;cs more reg-

ularly than just holidays or weddings.

According to statistics concerning stu-

dents at general, public, coeducational

colleges, 83 per cent of the men and

74 per cent of the women can be classi-

fied as drinkers.' If one walks into one

of the local beer halls on the campus

during a weekend, he may think that

these percentages are hijzher. Suppose,

now, that the U. of I.'s chapter of THP
conforms to the national statistic and

one out of every sixteen drinkers be-

comes an alcoholic, a person who be-

comes totally or nearly totally depend-

ent on alcoholic beverages.- If the mem-
bers of this chapter conform to these

statistics, several may well become al-

coholics. If you were one of these un-

fortunate souls, to whom would you

turn for aid? No matter whom you

choose, you would undoubtedly have the

AA— Alcoholics Anonpnous— recom-

mended to you. Although Alcoholics

Anonymous has no clear organization,

the methods which they use for the re-

habilitation of alcoholics are very suc-

ce.ssful.

My purpose is to tell you more about

this unique organization. Alcoholics

Anonymous. I shall do this in two wa.\s,

first, the physical workings of the or-

ganization itself, and second, the rea-

sons for the success of this organization.

The most interesting thing about the

physical organization of AA is its lack

of physical organization. After only a

little research, I found that AA has no

specific organization or membership.

There is no central office or organi-

zation of AA, but instead each unit is

independent of all others.

There are, however, an estimated

3000 small groups of AA in the United

States.^ In these chapters there is one

semblance of organization, but still

there are no actual officers, minutes, or

treasury.

The only position of authority within

these individual chapters is a chairman-

ship. This chairmanship revolves among
the members ever\' few meetings.

There is no need for minutes, for

each meeting is considered a social func-

tion rather than a business meeting. In

fact, minutes would be a hindernace to

the process of rehabilitation which is the

purpose of these meetings. No one wants

to remember the past ; they want to look

toward the future.

Nor is there a treasury. The only

source of income is from the passing of

the hat at e\ery meeting, and onl\

enough is collected to pay for the hall

and for the refreshments . . . ah, oidy

coffee and doughnuts.

As you can imagine, such methods of

operation make the matter of member-

ship quite indistinct. Recent estimates

Tou Be^a Pi Pledge Essay

ALCOHOLICS

ANONYMOUS

"Regimentation and Purpose"

by lyle gerdes

place the number of AA members some-

where around 175,000.' There are 20,-

000 new member joining this organiza-

tion every year." These figures, how-

ever, must be accepted with a grain of

salt because, as I ha\e pointed out, there

is no concrete definition of "member."

Whether you become a member the mo-

ment you walk through the door of the

meeting hall, or whether you must at-

tend meetings for one, two, or even four

months before you become a member, is

still undetermined.

Secondly, why has this organization

had so much sviccess in its rehabilitation

program for alcoholics? The U. S.

Xeu's magazine published an interview

between the editors of ['. ^^ Xms and

Dr. Selden D. Bacon, director of the

center of Alcoholic Studies at Yale L iii-

versity and considered to be the I nited

States' foremost authority on alcoholism.

In the interview. Dr. Bacon based the

success of AA on the fact that its mem-
bers are able to supply the two basic

ingredients of alcoholic rehabilitation to

alcoholics much better than any clinic

or individual doctor can. What are

these two ingredients? Nothing more

than two closeh' related things, equality

and friendship—two things as conuron

to most of us as food and shelter.

After a moment's thought, the sig-

nificance of equality is obvious. A doc-

tor cannot hope to instil! into the pa-

tient a feeling of equalit\. The doctor

is on one side of the desk, and the al-

cf)holic is on the other. The doctor is

well dressed, of high stature, and au-

thoritati\e. This is quite a contrast to

the alcoholic, who is probabK of shabby

dress, and is certainly of lower stature.

The alcoholic feels the same sense of

inferiority that you would feel if you

v.ere a rookie trying to beat .Micke\

Mantle out of center field on opening

day. It is hard for an\one to follow the

right path when he has such a sense ot

inferiority. But, when the alcoholic en-

ters the AA meeting hall. In- knows that

everyone inside has gone through the

same experience he has, and by virtue

of this he feels that he is their equal.

As for friendship, well, put yourself

in the alcoholic's position. You have just

promised yourself that you are going

"on the wagon." For the first few days

you will find it relatively easy to stay

at home with your wife or husband, but

vou soon begin to seek outside compan-

ions. Who can you begin to associate

with? Not the same group you previ-

ously drank with. Sitnly not the doctor

who tried to treat you. You have to call

his office a week ahead of time to make

a half hour appointment. He certainly

doesn't have a whole afternoon or eve-

ning to spend with you. He is also above

your social level. But what about some

other AA's? There's always a group of

them at the local meeting hall. So you

go to the meeting hall, and you find

and meet many other people just like

yourself. People trying, like yourself, to

find new friends and a new life.

By providing these two things, equali-

ty and friendship, the AA fulfills its

purpose of rehabilitating alcoholics even

better than a clinic. Of those members

who are sincereK willing to stop drink-

ing. ^0 per cent do so at once and 25

per cent do so after a few relapses.''

Thus, although the AA has no clear

physical organization, it is very effective

in its purpose of conserving one of our

country's most precious assets, her peo-

ple.

Footnotes:

1. Selden D. Bacon and Robert Straus.

Drinking In College, p. 49.

2. Seldon D. Bacon. -The Facts About
Alcoholism," United States News,
.XXXV (October 2. 1953), p. 35.

3. Ibid., p. 117.

4. Bill W. Harper. "Aleoholics Anony-
mous Comes of Age". America,
XCVin (November 9, 1957), p. 165.

5. Jack .Mexander, -The Drunkard's

Best Friend ", Saturday Evening Post,

(April 1. 1950). p. 18.

6 "Alcoholics Anonvmous". Readers

Digest, LVII (October, 1950), p. 132.

FEBRUARY, 1962
41



Enrolled at Dynamic TULANE

MEN'S DORMITORY. NUis Architects: DiboU-Kessels and Richard Koch;
S. Wilson. Jr. & Associates. General Contractor: FarnsHorih <t Chambers.
Mechanical Contractor: Cabirac Mechanical Contractors, Inc. Consulting
Engineers: Jos. E. Leininger & Associates.

JENKINS VALVES
for long-range dependability,

long-time maintenance economy

"Dynamic"is the word for tradition-laden,prestige-rich, 127-year

-old Tulane University in New Orleans.

Nowhere is Tulane's dynamism more remarkable and articulate

than in its current building program." Examples: the three brand
new, beautiful and beautifully functional structures pictured here.

If you toured these buildings and the power plant which serves the

campus complex, again and again and again you'd see the distinc-

tive Diamond-mark that identifies Jenkins \'alves. And small
wonder: a university which had its beginnings more than a century
ago just naturally thinks in terms of long-range dependability,

long-time maintenance economy . . . precisely the qualities which
make Jenkins Valves the "Standard of Quality" by which other
valves are measuredl Yet— and this fact still comes as a pleasant
surprise to some specifiers— they cost no more! Jenkins Bros.,

100 Park Ave., New York 17.

•Tulane's supervisoo' and liaison personnel for the building program: Harold E.
Pique. Director of Planning; George F. Johnson. Director of Physical Plant;
Charles E. Gilbert. Utilities Superintendent.

APARTMENT BUILDING for married students. Main Architects: Cold-
stein. Parham & Labouisse. Genesul Contractor: J. A. Jones Con-
siruction Co. Mechanical Contractor: Sciambra & Slasino. Plumbing
Contractor: Jas. F. O'Neil Co., Inc. Consulting Engineers: Design
Engineers & Associates.

UNIVERSITY CENTER features swimming pool, bowling lanes, ra.i:o 5.'J-

tion, cafeteria, ballroom. Main Architects: Curtis & Davis and Asso-
ciates; Edward Silverstein. General Contractor: Farnsworth ct Cham-
bers. Mechanical Contractor: Sciambra & Masino. Conslxting
Engineers: Leo S. Weil: Walter B. Moses.

JENKINS
HOST TRUSTED TRADEMAiW IN THE VSIVT ft'ORlD

VALVE S
POWER PLANT. Boiler teed water pumps and Jenkins Valves shown. Main Archi-
TECTs: Paul Charbonnet, Jr. General Contractor: Cervais Favrot Co. Mechani-
cal & Plumbing Contil\ctor: Comfortaire Co., Inc. Consulting Engineers: Leo
S. Weil; Walter B. Moses.

Q»nA<^n6^7^

Available From Leading Distributors Everywhere
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WHAT ARE

THE ADVANCEMENT

OPPORTUNITIES

AT DU PONT?

As a matter of fact, career opportunities at

Du Pont are excellent. One reason is the fact that

the company is growing constantly-and growth

creates new opportunities.

Consider, for example, that DuPont allocates

over $90 million every year for research alone.

Out of this grow new products that create new

challenges. Then, too, Du Pont is active in almost

every phase of business and industry. Such di-

versified activity opens up many interesting jobs.

We believe that qualified bachelors, masters

and Ph.D.'s will want to consider opportunities

with us. There are openings for engmeers— me-

chanical, electrical, metallurgical, industrial,

chemical—and for chemists and physicists, sales

and marketing men. For information about op-

portunities here, clip and mail the coupon.

BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY

An equal-opportunity employer

E. I. du Pont de Nemours & Co. (Inc.)

Room 2419-2 Nemours Building

Wilmington 98, Delaware

Please send me the booklets indicated below:

D DuPont and the College Graduate

n Mechanical Engineers at DuPont

DYour Engineering Opportunities at DuPont

Z Chemical Engineers at Du Pont

Name-

Class- Major- - Degree expected -

College-

My address-

City -Zone- -State-
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M<ull^lcxUianl l^leJt In £took GlaAA. 2>^Uif (IcuUncj.

by Chuck Scharf

" ... an extra reserved for Drag Racing addicts ..."

In the past few years many auto en-

thusiasts have found that one doesn't

drive a new car off the showroom floor

and onto the local drag strip in hopes of

v.-inning anything. Today It takes a

great deal of hard v/ork and some in-

genuitv to be even mildly successful in

stock class drag racing. The cars that

win the top stock classes today approach

the condition of being all-out race cars.

Many of them are never driven on the

street and are towed to and from the

drag strip.

There are three mam factors (exclud-

ing the driver) that determine the suc-

cess or failure of a car in drag racing.

These are gearing, chassis and engine.

GEARING

I'loper gearing for utmost accelera-

tion is the most important single factor

in a successful car. For best results on a

drag strip, a car must be geared so that

its engine is wound to its peak horse-

power range in high gear when the end

of the strip is reached. To accomplish

this, a lower ratio rear axle gear than is

provided in most passenger cars must be

used. Drag racing rules allou- the use of

any ring and pinion gears that will fit

inside the stock rear axle housing. This

ruling makes possible the use of very

low gear ratios, which make a car ac-

celerate rapidly, but also make it much
less suitable for street use because of the

decreased top speed and fuel economy.

Added advantage may be gained by

using one of the four-speed transmissions

that are now offered in several Ameri-

can cars. These transmissions provide a

wider range of gear ratios, thereby let-

ting the car accelerate rapidh' with less

strain on the engine.

CHASSIS

The goal in preparing a chassis for

drag racing is to transfer as much
weight as possible to the rear wheels

when the car is accelerating. The added

weight on the rear allows the rear tires

to get more of a "bite" on the asphalt

tiack surface. It is especially important

to transfer weight to the right rear

wheel because the torque of the engine

and drive line tends to raise this wheel,

thereby causing it to lose traction.

Several modifications to the svispen-

sioii system are necessary to properly set

up a chassis. First of all, the rear

springs must he of a heavy-duty type.

Springs from a station wagon of the

same make car will often be suitable.

On cars with leaf springs at the rear,

radius arms such as Traction Masters

should be used. Together with heavy

springs, they minimize spring "wrap-

up," which is caused by the torque of

the rear axle trying to rotate the axle

housing. Wrap-up is harmful because

it allows the rear wheels to hop off the

ground, losing traction. Heavy-duty

shock absorbers should be used at the

rear, as they also help keep the wheels

from hopping.

The shocks provided on cars today

are totally inadequate for competition

use. Some factory police option shocks

are suitable, hut for maximum perform-

ance a set of competition shocks should

be used.

A small, but important modification

involves the snubber that cars have to

prevent the drive shaft and pinion hous-

ing from hitting the floor when the car

is going over bumps. The snubber is a

small rubber part that cushions the

shock of bottoming. Some cars have

them mounted on the pinion housing.

Spacers should be placed between the

sn\ibber and whatever it moiuits on.

The snubber should be extended so that

there is only about one half inch of free

travel before it makes contact. Because

of the smaller length of travel, added

weight is placed on the rear wheels more
rapidly on a fast start.

The front suspension also needs modi-

fications to transfer more weight to the

rear. The front shock absorber situation

is just the opposite of that at the rear.

Instead of stiff shocks, as used at the

rear, worn, limber shocks should be used

at the front. These soft shocks let the

front end of the car lift high on ac-

celeration, thus transfering more weight
to the rear. Raising the left front of a

car slighth' will put more weight on the

right rear wheel. This can be accom-
plished by inserting ahmiinum or rubber

wedges in the left front coil spring. A
heavv-dutv front stabilizer bar will min-

imize the traction-robbing effects of en-

gine torque. The heavy bar will make

the front of the car lift evenly, reducing

the tendency of the right rear to break

loose. As a final front-end note, the

front wheel alignment should be care-

fully checked and set. This makes a

noticible difference once the car has

started to gather speed.

ENGINES

The key to a successful engine is to

take full advantage of the rules govern-

ing drag racing which allow such things

as .006" overbore, custom exhaust sys-

tems, any battery-powered ignition, and

mechanical multi-carburetor linkages to

replace the vacuum linkage found on

mr.ny cars.

Most of the successful stock class

cars have had their engines completely

torn down and given a thorough balanc-

ing job. Most clearances within the en-

gine are increased to reduce friction.

Valves are carefully ground, and the

carburetors are usually set to run richer.

Regardless of what ipnition system is

used, the distributor advance curve will

probably need modification. The exact

curve should be p'otted and then in-

stalled in the distributor by the use of

different centrifugal advance weights,

springs, and stops.

For maximum eflSciency, a set of

streamlined exhaust headers should be

used in place of the stock exhaust mani-

folds, custom headers greatly reduce ex-

haust back pressure, thereby improving

the engine's breathing ability and pro-

viding a surprising increase in per-

formance.

It is no easy job to take home a stock

class trophy from a drag strip. The com-

petition gets tougher every year and

probably will continue to do so as long

as the factories keep putting out faster

and faster cars. Full-sized American
passenger cars have been timed at the

end of a standing start quarter mile at

speeds of almost one hundred fifteen in

the twelve second range. These speeds

are equal to those of the hot competition

cars of just a few years ago. It is inter-

esting to think of how fast passenger

cars will be going a few years from now.
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Advantages of working for a large company:

1. Formal training program.

2. A variety of available positions.

3. Wide choice of geographic locations.

4. Greater job security.

5. Extra benefits-financial aid for advanced studies,

retirement plans, hospital plans, life insurance.

Advantages of working for a small company:

1. Fewer steps to the top.

2. Individual attention by top management.

3. Greater growth opportunity.

4. Earlier responsibility.

5. More opportunity to handle complete projects.

Why B&W can offer you the advantages of both

For the college graduate there is

usually an optimum size company
where lie will lincl his greatest op-

portunity.

For you, this company could be

Babcock & Wilcox.

Babcock & Wilcox is a large, pro-

gressive company. For example,

1961 sales were over $300 million.

Every year B&W invests many mil-

lions of dollars in research and de-

velopment. B&W has all the advan-

tages of a large company: formal

training program, wide variety of

job openings (16 plants in 8 states),

plus the security and benefits of a

large, 95-year-old organization.

Babcock & Wilcox also can be con-

sidered a small company. Thcie are

149 larger industrial companies in

the U.S. Growth opportunities are

tremendous. Only 57 bachelor-level

students will be hired in 1962. This

select group will be given an oppor-

tunity to work on important piojects

at an early stage in their careers.

If you are interested in the size of

the opportunity rather than the size

of the company, your placement

ofTice has a booklet that describes

openings available for graduate and

undergraduate engineeis and scien-

tists, includmg E.E., Ch.E., M.E..

Met.E., Cer.E., chemists and physi-

cists. Oi' write to J. W. Andeen, The
Babcock & Wilcox Company, Kil

East IL^ul St.. New York 17, N. Y.

Babcock & Wilcox



You can put down roots and grow with Alcoa
Aluminum Company of America is more than just a place
for you to sprout. Here's rich soil where ambition floui-ishes

. . . and a young man can put dowTi roots with plenty of
room to grow.

Alcoa does everything with aluminum. So can you. Min-
ing. Refining. Smelting. Fabrication. Research. Develop-
ment. Sales.

As you gi-ow, so prospers Alcoa—a balanced company

Opportunities in Engineering,
Production, Accounting,
Industrial Sales. Sales Admin-
istration, Sales Development.
Research—for graduates with
all types of college degrees.

active in new markets that cross all phases of America's
future. Building economically and well. Transporting faster

and cheaper. Making work lighter, leisure brighter.

Yoiu only limi t is your ability. Arrange yoiu: Alcoa in-

terview now!
Write for A Career for You with Alcoa : Manager of Col-

lege Recruitment. .Aluminum Company of America, 809
Alcoa Building, Pittsbui-gh 19, Pennsj-lvania.

ALCOA ALUIVIINUiia
ALUMINUM COMPANY OF AMERICA

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION FOR EMPLOYMENT WITHOUT REGARD TO RACE, CREED, COLOR, OR NATIONAL ORIGIN
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Skimming

Industrial

Headlines

Edited by James Walters

The B-70's Shoes Are Ready

A radically new aircraft tire capable

of handling the tremendous heat, loads

and speed of the 2,000-mile-an-hour

B-70 has been developed by the B. F.

Goodrich Company nearly a year ahead

of schedule.

In qualification tests, the new tire

completed the prescribed number of sim-

ulated B-70 flight cycles ( takeoff, flight

mission and landing) and was still in

good operating condition. This included

exposure to 360 degrees for several

hours between the simulated takeoff and
landing on the laboratory test wheel.

Conventional-type tires failed before

completing a single c\cle.

Spray-on Upholstery

L pholster\ on cars soon may be put

on with a spray gun. In the process,

soon to be used in Canada, fabric is

chopped up and put in a special gun.

It is then sprayed on a car's doors or

roof, previously treated with an adhes-

ive.

Electronic Sleeping Pill

A newly-formed electronics firm is of-

fering doctors a relaxing machine for

treating patients with insomnia and oth-

er mild mental disturbances. The de-

vice, for clinical use only, passes a low-

level electric current through the brain,

reducing the brain's level of excitability.

Satellite Solar Cells in Computers

Thumbnail-sized solar cells — fre-

quently used in space vehicles to trans-

fomi light into electrical energy — are

being used to generate impulses in Bur-

roughs Corporation's new commercial

electronic computer systems.

L se of the cells as a power source for

satellites in orbit hastened economic
feasibility of employing the devices in

commercial data processing equipment.

While solar cells in space vehicles use

the sun as their light source, their coun-

terparts in computers perform the ener-

gy conversion function in response to ar-

tificial light.

Computer Measures Blood

The amount of blood in a person's

circulation s\"stem can now be deter-

mined by a new instrument called a

"Volemetron." This instrument operates

by taking radio-activity measurements on
a small blood sample from a person who
has previously been given an injection

of a known and harmless amount of ra-

dioactive iodine. Computer circuits in

the instrument calculate the exact blood

volume from the amount of dilution of

the radioactive material. Total volume
is read out on a directly calibrated me-
ter. The instrument has been used in

open-heart surgery, where it has shown
precisely the amount of blood that must
be transfused into a patient at the end
of the operation.

Steering Knobs

Knobs soon may replace the conven-

tional steering wheel in cars. The two
knobs, interconnected, are arranged on
a board and mounted on the standard

steering column, to permit steering with

either one or two hands.

Something New

A glass - encapsuled, temperature
sensitive circuit breaker for the protec-

tion of shaded pole and permanent split

winding types of electrical motors has

been introduced by Sylvania Electric

Products Inc. The new breaker is called

the "Thenno-Break." It is hermetically

sealed and gas filled to allow for rapid

heat change. Laboratory reliability tests

have shown that it will withstand ther-

mal shock of 26^C to 300"C within a

one-second period with no damage to the

breaker. External pressure tests up to

1000 p.s.i. have been conducted with no

resultant damage. Some of the other ap-

plications for Thenno-Break are food

warming trays, coffee makers, business

machines, solenoids, window fans, blow-

ers, transformers and ballasts.

Electronic Nose

Midwestern research workers are try-

ing to build an electronic nose that

would detect smells according to

changes in the electrical potentials on its

surface. The nose could be used in

studying food aromas, food spoilage, in-

dustrial or military warning systems and
even for finding out if there are smells

in space.

Water, Water Everywhere

Since industry is the largest consum-
er of water and it is predicted the de-

mand for water will double by 1980,

industry must play a leading role in

water conser\ation and pollution con-

trol.

This was the dual challenge to in-

dustry emphasized by Wayne Gasper,

process engineering supervisor at the

Maytag company, at a meeting of Chi-

cago's Farraday Club.

While the nation's ever-increasing

demand for water is a problem concern-

ing everyone, he said, it is in industry

where water is the raw material used

in the greatest quantities — more than

110 billion gallons daily.

Jet Anti-Freeze

High-flying American jet bombers
won t have to worry about "flame-out"

due to frozen gas lines any more, ac-

cording to Chemical Week, McGraw-
Hill publication. A new fuel additive

will dissolve in any water that happens

to be in the fuel system and lower the

freezing point of the water almost to

the freezing point of the fuel itself.
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Raytheon offers

Graduate study

opportunities

at Harvard

and iVi.i.T.

As the major horizons in electronics

are explored and extended, Ray-
theon offers an increasing number
of challenging projects for scientists

and engineers. In order to accom-
modate this heavy investment in

research and development, Ray-
theon is committed as never before

to comprehensive programs for

developing its technical staff. The
new Advanced Study Program is

one of these.

This program is available to a

selected group of outstanding scien-

tists and engineers. It enables pres-

ent and prospective Raytheon staff

members, who are accepted for

graduate study at Harvard and
M.I.T., to pursue at Raytheon's

expense part-time study toward a

master's and or doctor's degree in

electrical engineering, physics or

applied mathematics. You too may
be able to qualify for the Advanced
Study Program.

For detailed information, visit your
placement director, obtain the bro-

chure, "Raytheon's Advanced Study

Program," and arrange an on-

campus interview. Or you may
write directly to Mr. G. C. Clifford,

Coordinator of College Relations,

Raytheon Company, Gore Bldg.,

Watertown, Massachusetts.

RAYTHEON

An Equal Opportunity Employer
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« One in a series of messages

on how to plan your career

Are you "taking a iob"

or "beginning a career"?

There's a mighty big difference

between the two

As we see it, "taking a job" can be

much like taking a single, tentative

step in the dark. It may serve your

purposes temporarily, but where do

you go from there.-*

Young men who snap up tempting

job offers often regret their decisions

IS time goes by. The plain fact is that

glittering inducements sometimes cover

up the lack of a future. But the man

who thinks in rerms of a career is not

easily fooled; he sees his first job as a

beginning, not as an end in itself.

Careers witl} Betljleljem Steel—

A

doorway to careers \\ itli Bethlehem

Steel is the Loop Course— its members

make an observational circuit (or

"loop") of a steel plant during their

initial training program. Through the

Loop Course, Bethlehem seeks only

men who are interested in career

opportunities. We do not accept men

who are "just looking for a job";

and, by the same token, we do not

assign loopers to "dead-end" jobs.

Promotion from Witliin— It is im-

portant to bear in mind the fact that,

aside from the need for an occasional

specialist, we fill management posi-

tions from within the organization.

The Loop Course, through its 40 years

of operation, has provided about 2,000

selected and trained men, capable of

advancing to positions of increased

responsibility.

hoopers are Tliorouglily Trained—
New loopers report to our general

headquarters, in Bethlehem, Pa., usu-

ally early in July. They attend a basic

course of five weeks, including lec-

tures, classroom discussions, educa-

tional films, and daily plant visits.

The Loop Course is not a probationary

period. After completion of the course,

every looper receives his first assign-

ment. Then, after reporting to a plant,

yard, or home office division, he re-

ceives further orientation before be-

ginning on-the-job training. Bethlehem

loopers embark on their careers with

thorough training behind them.

Big and Diversified— Because of its

size and diversity of its operations,

Bethlehem Steel offers unlimited op-

portunities to "get ahead." One of the

nation's largest industrial corporations,

with over 140,000 employees, we are

engaged in raw materials mining and

processing; basic steelmaking and the

production of a wide range of steel

products; manufacturing; structural-

steel fabricating and erecting; and

shipbuilding and ship repair. We op-

erate steelmaking plants on the Eastern

Seaboard and the Pacific Coast; ship-

yards on the Atlantic, Pacific, and Gulf

Coasts; manufacturing units and fabri-

cating works in twelve states; and sales

offices in most leading cities. A new

centralized research facility, the Beth-

lehem Steel Company-Homer Research

Laboratories, costing in excess of S25

million, located in Bethlehem, Pa.,

rivals the finest in any industry.

Read Our Booklet—The eligibility re-

quirements tor the Loop Course, as

well as a description of the way it

operates, are more fully covered in

our booklet. "Careers with Bethlehem

Steel and the Loop Course." It will

answer most of your questions. Copies

are available in most college placement

offices, or may be obtained by writing

to Manager of Personnel, Bethlehem

Steel Company, Bethlehem, Pa.

^
Ali quaiified applicants will receive consideration for employment without regard to race, creed, color, or national origin.

BETHLEHEM STEEL
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FORGED. .

.

to provide more strength at 60% less cost

You are looking at a simple forging. It will be

machined slightly to make a rotor end-plate for a

giant hydroelectric generator. This part must
withstand radial loadings of 150,000 pounds on
the coil-support surface as the 30-foot rotor spins.

Why use forgings for generator end-plates? Be-

cause forgings possess many special properties.

The forging process is unlike any other, because

forged parts start with refined metals, can be given

almost any desired shape between impression dies

under enormous pressure or by consecutive blows.

Forging imparts added strength and toughness,

permitting weight-saving design, reduced cost,

greater safety in our high-speed world.

Continuing research and modern equipment of

the forging industry have a major part in helping

extend the ability of metals to withstand the ever-

increasing stresses and temperatures and pressures

created by today's dynamic civilization. Forged
parts withstand the landing impact of a jet air-

craft, yet are light and strong to reduce dead
weight. Forged parts help restrain the tremendous
pressures and temperatures of modern petrochemi-

cal equipment. They improve the performance of

vital automobile components.

Forging has reduced the cost of many parts, too.

Production developments in the forging industry

often make forged parts cheaper than parts pro-

duced by other methods. Let us send you case

histories of parts converted to forgings from higher

cost methods. Address: Drop Forging Association,

Dept. El, 55 Public Square, Cleveland 13, Ohio.

For more information, see our 4-page, full color advertisements in these

magazines: Machine Design, Product Engineering, Steel,

Materials In Design Engineering and Automotive Industries.

When it's a vital part,

design it to be

FEBRUARY, 1962 51



CIVIL ENGINEERING . . .

( (IdutiiuHil f 1(1111 F/iyi 16)

With the trfiiiendous increase in the

amounts of synthetic detergents used in

daily household activities, the sanitary

engineer is confronted with the proh-

lem of effectively treating this material

before discharging into rivers and

streams so that it will not pollute the

stream and cause damage and inconven-

ience downstream. This problem is one

of several under investigation at the

U. of I. Sanitar\' Engineering Labora-

tory.

Soil Mechanics find Foundation En-

gineering is one of the newest phases

of Civil Engineering. Actually the

early 1930's marks the beginning of any

serious concern with soils and marks the

first success in verifying theories and

discovering quantitative ways of dealing

with the problems involved. Wide areas

of study are available to the person en-

tering this branch of C.E.

Structural Engineering, another
branch of Civil Engineering, offers

broad opportunities to prospective engi-

neering students. It deals with the de-

sign ajid construction of bridges and

buildings of such materials as concrete,

steel and aluminum. Undoubtedly, with

our advanced technology, plastics will

soon be added to this list.

Structural Engineering is not limited

to buildings and bridges, but extends

into the aero-space industry where

structural engineers are responsible for

the design of structural members in air-

planes and space vehicles.

The civil engineer could not begin

to design or build any structure with-

out measurements. This is where Sur-

veying comes into the picture. The sur-

veyor is the man who measures the

prospective building site or establishes

the roadway alignment of a modern
highway.

Modern surveying instruments are

highly precise pieces of equipment with

which the engineer can measure dis-

tances to a fraction of an inch and an-

gles to tiny fractions of a degree. In

order to develop the knowledge and

dexterity necessary to use this delicate

equipment, students in Civil Engineer-

ing spend five weeks one summer in

surveying camp at Hlackduck, Minne-
sota.

One of the most rapidly growing

modern techniques used by surveyors

is that of photogrammetry. This in-

volves the use of aerial photography to

accurately measure distances and eleva-

tions without leaving the office.

The Traffic Engineer uses modern
techniques of traffic control, signaliza-

tion, and coiuiting in his work. Through
the use of these techniques, the traffic

engineer is able to route traffic, and con-

trol it so that people can travel by the

most expedient route. He also predicts

future traffic volumes so that existing

facilities may be improved before they

become congested, thus causing the

least possible inconvenience to the pub-

lic.

As can be seen from the preceding

summary of the Civil Engineer's duties,

no matter what field he may choose to

specialize in, he is presented the oppor-

tunity to serve his fellowman often as

a public servant. This can be, and is a

very rewarding experience.

The Civil Engineering Department,

through the use of demonstrations,

models, pictures, and movies, will pre-

sent, at the 1962 Engineerijig Open

House, examples of the work done in

each of the areas listed above. May
yovn' visit be enjoyable and rewarding.

METALLURGICAL
ENGINEERING . . .

( (Continued from Page 3SJ

products and new ways of doing things

now come at such a fast pace that prog-

ress is no longer left to take its natural

course.

The modern industrial concern is

very likely to adopt such mottoes as

"Progress is our Most Important Prod-

uct," etc., and much thinking and work

is expended upon the problem of how
to make progress at the fastest possible

rate. As a result, the scientist, the per-

son who has always been at the fore-

front of progress, has come into his

own, and metalhn-gy, like most branches

of modern technology has developed a

\ery important branch of science. This

branch of science is called by some peo-

ple the material sciences. It is also very

little different from what others call

the physics of solids, which is one of the

most important branches of modern
physics.

Much of our effort at Illinois is still

devoted to the venerable task of teach-

ing practical metallurgists who leave the

university after the bachelor's degree,

.ind whose job it is to see that the

metals industry continues to function ef-

ficiently. It is true that the modern met-

allurgist is, however, trained more in the

general sciences than his predecessor of a

few years ago, because a person narrow-

ly trained in the techniques of today

would soon find himself left far behind

in the race of progress. However, the

scientific revolution has wrought tre-

mendous changes in our luiiversity ac-

tivities, for in addition to teaching tra-

ditional subjects, the university is vital-

ly involved in the research which will

lead to the progress of tomorrow. Not
only do the metallurgi,' faculty spend

normally about half their time on re-

search problems, but even the student

body has changed its character, imtil

there are now approximately as many
students pursuing advanced degrees in a

graduate program as there are under-

graduates. Whereas the aim of the stu-

dent engineer is efficient industrial pro-

duction, the aim of the graduate stu-

dent is to join the scientific activity

which works at the base of the techno-

logical structure.

At the (^pen House, we have pre-

pared a group of exhibits to show many
of the aspects of modern metallurgy.

There will be exhibits demonstrating

the tempering of metals, showing the re-

lation between heat treating of a metal

and its physical strength. There will

be an exhibit demonstrating the use of

powder metals which can be compressed

to form strong but porous samples.

There will be an exhibition rolling

metal strips to very thin sheets like that

familiar in aluminum foil. In addition

to these exhibits, there will be a num-
ber of exhibits demonstrating some of

the basic principles of materials sci-

ence, which are not restricted to metals.

We shall show you how the electron

microscope can be used to "see" the in-

side of solids and the atomic arrange-

ments there. We shall show you how
some of the properties of matter vary

with temperature, and some things that

happen when samples are dunked in

liquid air (-300 = F). We shall also

demonstrate some of the principles

which govern the relative strength of

cr\'stals.

Electronic Chatter

A space age party line that is bounc-

ing chatter off big dishes perched on top

of a mountain has begun operation at

North American Aviation, Inc.

The party line gabs 1.500 times fast-

er than even a woman can talk and is

the world's fastest and most reliable

commercial application of computer and

microwave transmission equipment.

Nor do the 225,000-words-a-minute

become garbled if all points on the net-

work talk at the same rate at the same

time.

In addition to the myriad commercial

applications, the system is saving scien-

tists and engineers hundreds of hours

in experimentation and testing time.

Savings of thousands of dollars on vari-

ous ballistic missile and space projects

are resulting.

Hydroelectric Power For Alaska

Studies of Alaskan water resources in-

dicate that the State has potential water

power producing capacitv of some 19,-

000,000 kw, the Yukon River being the

principal potential source of supply. A
dam at Rampart Canyon would develop

a head of 441) feet and have a reservoir

of 1,300,1)00,000 acre-feet and a lake of

10,700 square miles, the largest man-

made lake on earth.
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GENERAL ENGINEERING . . .

( (luntiuucd from I'lii/c 21

)

electricians and all others who are con-

structing the plant. Plastic modeling is

a new and effective way to design which

sa\es thousands of dollars, avoids mis-

takes and provides an ideal method of

obtaining photo-drawings by photo-

graphing the model.

Vnitcd Draiviny System: This new
system invented at the University of

Illinois is being used experimentally in

several schools and corporations. Draw-
ings made with the system will be dis-

played showing how orthographic and

isometric \ iews are integrated in direct

projection with each other.

Ilisldry. As part of our celebration

of the Land (]rant Centennial, we will

present a display of the history of en-

gineering which encompasses the tech-

nological accomplishments from the

stone age to the space age. A panoramic

display will depict the stages of man's

progress and show the effect of engineer-

ing on the living, social and economic

conditions of past, present and future

societies.

L/nc: An engineer should kncnv the

legal aspects of his field. Of intereste to

engineers and other crea-.-tive persons

will be the displa\ furnished b\ the

L . S. Patent office which explains the

legal processes of protecting a new item.

The students and staff of the (leneral

Kngineering Department extend a cor-

dial welcome to one and all.

black ma ic...

Men, traditions, and even tricks

change with time. Yesterday's magician

would not create much true entertain-

ment, outside of historical interest, to-

day. Doing magic for the sake of the

art alone is no longer entertaining due

to both a higher intelligence level and

and a greater acceptance ability of peo-

ple in general. The day of the sorcerer

is gone.The magician now must play

the role of the entertainer. Professor

H. M. V^on Foerster of the University

of Illinois Electrical Engineering De-
partment has represented this change

in presti digital entertainment in terms

of numbers — the probability it takes

to fool any audience. This probability

has risen with time and intelligence.

When a trick is evaluated in the mind
of an audience the apparent probability

difference between natural law and ac-

cident is ( usualh luiconsciously) con-

sidered. If this difference is great

enough, surprise and, hence, entertain-

ment value is produced. As mankind
learned more of nature's secrets, more
casual conditions were made available

as solutions to tricks and puzzles. To-
day this educational evolution has made
the old time magic show obsolete.

If a citizen from ancient Rome were
brought into a modern room and the

electric lights turned on, he would be

surprised and entertained by the mira-

cle. People today are harder to con-

vince. A magician can show a gaily

painted box to be empty and produce

rabbits, birds, and scarfs without a great

audience response. After all, a TV set

is a box that acts even more wonder-

fullw If a tele\ision set can be made

to transmit sound and pictures, surely

a handkerchief may be made to appear.

A woman starts her automobile by

turning the key. She neither under-

stands the car, nor is surprised at its

starting. This is the acceptance that is

built into today's education — where

can a magician go?

Obviously a new type of magic must

be developed, on an intelligence level

of the modern audience, generally a

more educated group. The big boxes and

fanc\' apparatus are not adult tricks,

although younger children are still en-

tertained by this vaude\-ille type magic.

A cause and effect story on an educated

level must accompany present-day mag-
ic. Common items are to be used to

rule out trickery. Most important, the

probabilit) difference between act and

accident must be overwhelmingly clear.

There can be no set formula for a par-

ticular audience, but individual cases

must be handled according to this ever

important knowledge level.

Magic is an art by which people ma\'

be entertained. The problem at hand

concerns marketing, selling a sliow that

today's audience will buy. Simplifica-

tion of method and deceit is the order.

Raising the apparent level to the in-

formed entails performing experiments,

possibly several experiments simultane-

ously, with everyday devices. This is a

hard path for established, commercial-

ized magicians to follow, but the au-

thor hopes to attempt a steji or two in

this direction.

YOU CAN LOOK
TO THE FUTURE AT

CURTISS -WRIGHT
At Wright Aeronautical Division of

Curtiss-Wright, you'll work on projects

and programs that look to the future

—with the knowledge that you are

building your own future too.

In design, development, research or

production—there are the challenges

. . . opportunities . . . and facilities

that make it possible for you to learn

and grow professionally.

At Wright Aeronautical, you will like

where you work . . . and live where
you'll like it too—in suburban New
Jersey, close to large metropolitan areas

and countless recreation facilities.

Plan today to find out how you can

plan for your future at Curtiss-Wright.

WRIGHT AERONAUTICAL DIVISION

CURTISS-WRIGHT
CORPORATION

Main and Passaic Sts., Wood-Ridge, New Jersey

^anTqual opportunity employer

Curtiss-Wright represenlatives will

conduct interviews on the Campus on

March 6, 1962
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HOW IS YOUR
SALES QUOTIENT?

You are a Power Sales Engineer. A major industry

in your area is planning to build a new plant. They

are contemplating generating their own power be-

cause they can utilize process steam. Obviously

your Company would like to supply this customer

with power. You have prepared a detailed analy-

sis of cost of investment, operating cost, reliability,

flexibility of service, etc. You are presenting this

material to the executive board of the customer's

company and have just reached your major selling

point— reliability of service— when suddenly the

lights go out. What would you say?*

The power sales engineer needs technical knowledge, good economic sense and the

ability to communicate clearly. To solve human problems in selling he needs the ad-

ditional qualities of diplomacy, good humor and understanding.

You will find challenging variety in power sales throughout the Wisconsin Electric

Power Company System. The Milwaukee area is a veritable industrial variety shop—
the nation's eighth largest industrial area. The central section includes many highly

productive farms and a number of the nation's leading paper mills. The northern sec-

tion includes important timber, mining and recreational industries.

We have openings for power sales engineers as well as for qualified engineers in

other fields. May we hear from you?

Although we would enjoy receiving your comments on this problem,

we are not soliciting a "correct" answer or offering a prize. But if you

are interested in learning more about the power sales engineer,

we will gladly send you a manual free of cost which will introduce you
to his activities. Write to D. C. Cowie, Employment and Placement
Division, 231 W. Michigan St., Milwaukee 1, Wis.

WISCONSIN ELECTRIC POWER COMPANY
SYSTEM

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co.
MILWAUKEE, WIS. APPLETON, WIS. RACINE, WIS.
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Take

a new
direction

• That's just what we did at Allison.

Studies indicated that the Fresnel prin-

ciple could be adapted to an extremely

lightweight, foldable solar collector for

operation of power systems.

Our researchers went to work, aided by

Allison's extensive resources—our physi-

cal optics and metallurgical laboratories,

American and European consultants, our

Scientific Advisory Board and every re-

source General Motors possesses.

Results—a Fresnel mirror which can

collect and concentrate solar energy to

run direct conversion systems, Stirling

cycle engines, Rankine cycle mercury tur-

bines, solar regenerated fuel cells and nu-

merous other devices which will provide

electric power for space missions.

Allison's solar reflector utiHzes such

significant design characteristics as

:

70% less weight than other solar re-

flectors capable of withstanding the rigors

of space for extended periods of time . . .

Energy Conversion is Our Business

Strong enough to withstand the severe

stresses encountered in rocket blast-off

and boost . . .

Can be folded to fit a rocket case during

launch, automatically unfolded once orbit

is attained . . .

And this is but one example of Allison

technology at work. Current research in-

vestigations encompass four basic energy

conversion systems : open and closed cycle

gas turbines, Stirling-cycle engines, direct

energy conversion devices and rockets.

From this research into solar and nuclear

as well as chemical energy will develop

many of the primary and auxiliary power

systems of the future.

But concepts are constantly changing,

and Allison is ever probing new forms of

energy conversion in the search for im-

proved forms of propulsion and power.

And as the research devices of today be-

come the power systems of the future,

Allison will continue its history of pio-

neering and progress in power.

ALLISON DIVISION general motors corporation
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BOOK REVIEW
Engineering Fundamentals for Professional Engineers' Examinations by Lloyd

M. Polentz, P. E., Consulting Engineer; Instructor, Engineering Fundamentals,

University of California Extension Division. 360 pages plus index; 327 illustra-

tions; 5% X 8; McGraw-Hill, $9.50. Publication date: July, 1961.

"Engineering Fundamentals for Professional Engineers' Examinations" is

aimed primarily at practicing engineers desiring to review their engineering

preparatory to taking the closed-book or fundamentals portion of the state

professional engineering examination. It covers all phases of engineering in

concise detail, with particular emphasis on the eight different fields of engin-

eering that ordinarily appear on the exams— mathematics, mechanics, fluid

mechanics, thermodynamics, mechanics of materials, electricity and electronics,

chemistry, and economics and investment theory.

Principles of physics—as they apply to the vcrious subjec's discussed—are

interspersed throughout, since many states include miscellaneous problems

largely concerning the general subject of physics. Chapter 2 (Mechanics) and
Chapter 3 (Fluid Mechanics), for example, cover many of the elementary phys-

ical principles as they apply specifically to fluids, while Chapter 4 (Thermody-
namics) and Chapter 6 (Electricity and Electronics) include discussions of the

fundamental physical relationships of these subjects.

Although emphasis throughout is on technical material and on the cover-

age of the fundamentals portion of all state examinations, the author also

stresses methods. The book follows a three-step sequence. First, engineering
principles are defined and discussed. Next, they are illustrated through the so-

lution of sample problems. Finally, a group of sample problems is provided at

the end of each chapter, with the answers appearing at the end of the book.

Lloyd M. Polentz, P. E., consulting engineer, is Instructor in Engineering
Fundamentals for the University of California Extension Division. He has also

done extensive work for the Robertshaw-Fulton Company, the University of

California Radiation Laboratory, and other organizations.

Further information on Polentz's "Engineering Fundamentals for Profes-
sional Engineers' Examinations" may be obtained from the McGraw-Hill Book
Information Service, 327 West 41st Street, New York 36, New York. ®

FM Stereo

Acocrding to a suney by the NAB
among its FM station members, a total

of 79 stations will be airing stereo FM
programs bv the end of this year, and
178^ by the end of 1962.

Of the 384 stations replying to the

questionnaire, 140 stations have no plans

at all for FM stereocasting, 32 stations

are undecided, while 24 stations already

broadcast AM/FM stereo and have no

plans for multiplexing.

As to the proposed number of hours

to be devoted to stereo programs, the

responses varied from 2 to 13U hours a

week. Some of the stations reported de-

lays becau.se of lack of equipment, while

others are waiting for wider availability

of FM stereo receivers to the general

public.

Tape RccotdiT Bf/fj/ir/' The advent of

FM stereo broadcasting is expected to

give the relati\ely static tape recorder

market its biggest sales increase in at

least four years. Biggest reason for the

boost is the Aastly improved source of

material FM stereo makes available to

the home recorder.

Engineering Is Lucrative

From the standpoint of salary, the

American professional engineer contin-

ues to gain increased recognition for his

work.

This is the conclusion drawn from a

survey of over 24,000 engineers, con-

ducted and published by the National
Society of Professional Engineers of its

members.

Median income for these engineers

responding to the survey reached a new
high of $10,660—up by 6.6 per cent

from a similar survey taken in 1958.

Further, this increase is reflected at al-

most all salary levels. The median in-

come figure represents the point at

which half of all those surveyed are

making a smaller figure, and half are

receiving a greater income.

New Fallout-Shelter Peril

A new Atomic Age problem recently

reared its head: nu'staking fallout-shelter

air pipes for heating-oil fill pipes. A
heating oil deliverer in Spokane did not
realize he made the error until he had
pumped 600 gallons of oil onto the floor

of a shelter.

Westinghouse Thermoelectric

Generator Drives Boat

Modern science has brought a new
look to the ancient sport of fishing.

Engineers of the new products labora-

tories of Westinghouse Electric Corpor-

ation have powered a fishing boat on a

gas flame. A thermoelectric generator

converts the heat of the flame directly

into electricity, which runs a standard

trolling motor that drives the 12-foot

boat.

The thermoelectric generator substi-

tutes for a storage battery, ordinarily

used for electric trolling.

But the generator needs no recharg-

ing. It delivers power continuously, sim-

ply by maintaining a difference in tem-

perature across the solid, semiconductor-

type thermoelectric materials composing

the generator.

The heat comes from the burning of

bottled propane gas. But the Westing-
house engineers say that gasoline or

kerosene could be made to work equal-

ly well as a fuel.

The thermoelectric generator has no

moving parts except for a small fan or

pump usually used to cool its low-tem-

perature side with air or water. There-

fore, such a power plant is simple, rug-

ged, quiet and maintenance-free.

The Westinghouse materials labora-

tories fabricated the generator's thermo-

electric couples. These are the working
elements of the generator, which is 17

inches long, 7 inches wide and 1 1 inches

high. The unit weighs about 40 pounds.

"In addition to propelling his boat, a

thermoelectric generator of trolling size

could provide electric lighting for his re-

mote campsite. It could charge the car

battery, run a radio, or perform other

useful electrical tasks.

"One of our engineer-sportsmen even

has suggested that the burner of the

generator could be detached, placed

under a skillet, and used to cook the

fisherman's catch.

Demand For Top Executives

Big business is looking for more exec-

utives today than at any time since 1959,

according to a survey of major compan-

ies just conducted b>' a leading manage-

ment recruitment firm.

During the next six months some 138

large companies, with annual sales aver-

aging $133 million, will have to fill ap-

proximately three managerial positions

each, at salaries ranging from $10,000

to $75,000 yearly.

Stereo Hearing Aid

Israeli researchers have developed an

experimental hearing aid that enables

persons deaf in one ear to hear sounds

originating on the side of the deaf ear.
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Kodak beyond the snapshot
(random notes)

Grateful but cautious
More spectrographic plates and film

are used each year than the year before.

This goes on despite new fashions in

elemental analysis by physical methods
and by new Eastman Organic Chem-
icals. The civilized world is analvsis-

happy and that makes us happy.

To betoken the happiness a small

pamphlet has been issued under the

title "Spectrum .Analysis with Kodak
Materials." Its words mav prove less

useful than its graphs and numbers,
though the words devoted to a warning

against taking the graphs and numbers
too seriously must be taken seriouslv.

That's life.

Life lived with the photographic
emulsion as a measuring instrument

for radiation intensity must be filled

with gratitude for its simplicity, versa-

tility, and economy and filled with

caution against glib assumptions. Those
who live that life have learned that:

1 . Kodak Spectroscopic Plates and Film,

Type 103-0 work fast, capture quick-

vanishing spectra.

2. Kodak Spectrum Analysis .V'o. / Plates

and Film are contrastv and good for

trace-element lines against heav%' back-

ground, for semi-quantitative compari-

son, and for all-out quantitative jobs.

3. For cutting corners on how manv
wave lengths you calibrate at, resort

to the new Kodak "SA-3" Plates or Films.

(If you still want the pamphlet, write

to our Special .Sensitized Products

Division.

)

Never say die'

^

^-^ .:<*.

These metal parts are not stampings.

They are too fussy and tricky for knife

or milling machine and needed too fast

and in insufficient numbers tojustifv

the fabrication of dies. They are prod-

ucts of photo-etching, which is catching on.

Some outfits photo-etch for them-
selves, and some do it for hire. The
method uses either Kodak Photo Resist

or Kodak Metal-Etch Resist, depending
on the metal. Both are light-sensitive

liquids. The object is drawn to enlarged

scale and photographed. The metal is

coated with KPR or KMER and exposed

to light through the negative. Where
the negative protects from the light,

the resist will subsequently flush away:

where light-struck, it becomes resistant

to etchant. Etchants leave no burrs.

The thinner the metal the closer the

tolerances an etchant can work to.

Photo-etching speeds execution of

design ideas. With fewer punch-press

tenders needed nowadays anyway, more
of the population has to earn a living

in the idea business.

Chemical tuning
We make optical interference filters on
a custom basis. In seeking customers
one must be creative. Why not adver-

tise them to chemists?

To a chemist, a color filler is what
he slips into a colorimeter. If he is an
enthusiastic photographer, he mav know
of dyed-gelatin Kodak Wrailen Light

Filters. We take it from there;

"Suppose, for fantasy's sake, that you
wanted to flood a reaction preferentially

with energy of e.xactly that frequency

to which a certain carbon-nitrogen bond
responds. .\n interference filter could

probably be made for the job.

".\n interference filter is tunable in

manufacture for wavelengths from 0.4jii

to V2fi. Unlike gelatin or glass filters,

its curve doesn't depend on what color-

ants happen to be available. It can
provide a single spectral spike of trans-

mittance but is not limited to that.

It can also be designed to cut out

energy below a stated frequency or

above a stated frequency. It can cut ver\'

sharp. It is thermally, chemically, and
mechanically rugged. It costs a great

deal less than a laser (which, while it

can emit Niagaras of monochromatic
energy, must work with the quantum
states that .N'ature has in stock). It can

be large. It can be designed to monitor

a process stream continuously for the

presence or absence of any substance

possessing a suitable energv-absorbance

curve.
"

Mavbe something clicks somewhere.

V

NCREASING EXPLOITATION OF PHOTOCHEMICAL REACTIONS DEMANDS GOOD CHEMICAL ENGINEERS, AMONG OTHERS

From portrait lenses to polishing wa.xes,

plenty of lively careers are to be made with

Kodak in research, engineering, production,

marketing.

.\nd whether you work for us or not.

photography in some form will probably
ha\'e a pan in your work as years go on.

.Always feel free to ask for Kodak literature

or help on an%'thing photographic.

EASTMAN KODAK COMPANY
Rochester 4, N.Y.



One of a series

Interview with General Electric's

Francis J. Boucher

Manager-Manufacturing Personnel Development Service

How Good

Is Your Best Job Offer • • •

Q. Mr. Boucher, with all the job inter-

views a graduating engineer goes

through, how can he be reasonably

sure he has made the right choice?

A. This is a good question because

few seniors have enough work ex-

perience in industry, government
and educational institutions to

allow them to make a fully rea-

soned choice. However, I think the

first step is to be sure that short-

term factors like starting salary

and location don't outweigh long-

range factors like opportunity and
professional growth. All of these

factors should be evaluated before

making a final commitment.
Q. But you do feel that starting salary

is important?

A. Very much so. If you are mar-
ried—it may be an even greater

consideration. But you should also

look beyond starting salary. Find
out, for example, if the company
you are considering has a good
salary administration plan. If there

is no way of formally appraising

your performance and determining

your appropriate rewards, you run

the risk of becoming dissatisfied

or stalemated due to neglect of

these important considerations.

Q. What considerations do you feel

should be evaluated in reaching a job

decision?

A. Let me refer you to a paper
written by Dr. L. E. Saline, now
Manager of Information Systems
in our Defense Systems Depart-
ment. It is titled "How to Evaluate

Job Offers." (Incidentally, you may
obtain a copy by writing as di-

rected in the last paragraph.) In

it. Dr. Saline proposes six ques-

tions—the answers to which should
give you much of the information

you'll need for an objective job-

offer evaluation. He suggests you
determine . . .

• to what degree will the work be
challenging and satisfying?

• what opportunities are available

to further develop abilities?

• what opportunities are there for

advancing in the Company (and
how dynamic the Company is in

the marketplace is an important

aspect of this question).

• what salary potentials are pos-

sible with respect to the future?

• what about geographical location

—now and in the future?

• what effort does the Company
make to establish and maintain a

professional climate?

There is more to these questions

than meets the eye and I think

you would enjoy reading Dr.

Saline's paper.

Q. What about the openings on de-

fense projects that are listed in the

various magazines and newspapers?

A. Presumably, there will always

be a need for technical manpower
in the defense business. But I

want to point out to you that most
of these opportunities are for ex-

perienced personnel, or personnel

with specific additional training re-

ceived at the graduate level.

Q. How do you feel about training

programs? Do they offer any particular

advantages over any other offer I

might accept?

A. I feel training programs are par-

ticularly helpful in easing the tran-

sition from an academic to a

business environment. Of course

they provide formal training de-

signed to add to the individual's

basic fund of knowledge. They
also provide working experience in

a variety of fields and a broad
knowledge of the company con-

cerned and its scope of operations.

Upon completion, the individual is

generally better prepared to decide

the direction in which he will pur-

sue his professional career.

General Electric conducts a num-
ber of training programs. Those
that attract the greatest number
of engineers are the Engineering
and Science, Manufacturing, and
Technical Marketing Programs.
Each combines a formal, graduate-

level study curriculum, on-the-job

experience, and rotating assign-

ments. There is little question in

my mind that when an engineer

completes the Program of his

choice, he is far better prepared to

GENERAL

choose his field by interest and by
capability. I might also add that

because of this, he is more valuable

to the Company as an employee.
Q. Then you feel that a training pro-

gram is the best alternative for a
graduating engineer?

A. Not always. Some seniors have
already determined the specific

field they are best suited for in

terms of their own interests and
capabilities. In such cases, direct

placement into this specific field

may be more advantageous. Pro-

fessional self-development for these

employees, as for all General Elec-

tric technical employees, is en-

couraged through a variety of

programs including the Company's
Tuition Refund Program for work
toward advanced degrees, in-plant

courses conducted at the graduate

level, and others designed to meet
individual needs.

Q. For the record, how would you
rate a job offer from General Electric?

A. I've tried to get across the need
for factual information and a long-

range outlook as the keys to any
good job evaluation. With respect

to the General Electric Company,
seniors and placement offices have
access to a wide variety of infor-

mation about the Company, its

professional environment and its

personnel practices. I think quali-

fied seniors will also discover that

General Electric offers professional

opportunity second to none—and
starting salaries that are competi-
tive with the average offered

throughout industry today. From
the above, you can see that I

would rate a job offer from General
Electric very highly.

Want more information about
General Electric's training pro-
grams? You can get it, together
with a copy of Dr. Saline's paper
"How to Evaluate Job Offers"
by writing to "Personalized Ca-
reer Planning," General Electric

Company, Section 959-15, Sche-
nectady 5, New York.

ELECTRIC
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revolution in space
This amazing structure symbolizes the outer space theme for this year's Century 21 International Exposition in

Seattle, Washington. Called the Space Needle, it soars 600 feet into the air on three steel legs, tapers to a slim

waist at the 373-ft. mark, then flares out slightly to the 500-ft. level, and is crowned by a mezzanine, observation deck,

and a 260-seat restaurant that revolves slowly (one complete revolution an hour) while patrons enjoy their meals.

The Space Needle is a combination of sheer audacity and imagination with 3,500 tons of steel. Steel was

chosen because it would be faster to erect, stronger per unit area, quickly available. A relatively new type of

structural carbon steel called A36 was used because its greater strength (about 10%) permits higher design

stresses, at the same time maintaining factors of safety, and because it could be easily welded. This is an example

of the exciting materials and challenging projects engineers will fmd at United States Steel.

Be sure to register with your Placement Director. For information about the many career opportunities at

United States Steel, including financial analysis or sales, write U. S. Steel Personnel Division, Room 2301,

525 William Penn Place, Pittsburgh 30, Pennsylvania. U. S. Steel is an equal opportunity employer.

^JgS) United States Steel
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: LET'S TALK ABOUT CHANCE VOUGHT
Question: What is unique about Vought?

Answer: Since becoming part of the Ling-Temco-
Vought complex, Chance
Vought has expanded rapidly. "^

, J
Now is the opportune time to

"^ ^""

share in this expansion and 't"*"^^
benefit from LTV's vast "^ --
resources and dynamic management.

Question: What are the challenges at Vought?

Answer: Positions at Vought require creative
engineering on these and other important
aerospace projects:

• VTOL— One aircraft combining the best fea-

tures of airplanes and helicopters.

• SLAM — The Air Force low-altitude, nuclear-

powered supersonic
missile.

CRUSADER — The
Navy's first opera-
tional fighter in the
Mach 2 range.

DYNA-SOAR — The
Air Force hyper-

sonic manned space craft.

Question: What are the requirements for oppor-
tunities at Vought?

Answer: You should have a bachelors degree
in Aeronautical, Mechanical, Electrical or Civil

Engineering or in Math, Physics or Metallurgy.

Question: What are the advantages of living

in Dallas?

Answer: Dallas is one of America's most rapidly

growing industrial areas and is noted for its

high quality living at comparatively low cost,

it is the cultural, social and intellectual center
of the Southwest and offers a mild climate for

year-round sports activities such as boating,
fishing, and golf.

Why not get the complete story about Chance
Vought?

WRITE Professional Placement Dept. ECM-2

©CHANCE VOUGHT
a subsidiary of LIng-Temco-Vought, Inc.

P. 0. Box 5907, Dallas 22, Texas • an equal opportunity employer
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BENDiX

SCIENCE

AND

ENGINEERING:
Machining Intricate Parts to IVlinute Tolerances ... by the

numbers. Problem: How to cut lead time In producing a complicated,

three-dimensional cam for jet aircraft engines by a factor of ten.

Solution: Bendix numerically controlled cam milling machine. Oper-

ated by computer-developed punched tape, it cuts lead time to less

than a week, provides unmatched part-to-part repeatability(with r.m.s.

errors as low as .0001 inch). This Bendix development marks the first

successful production application of tape controls to a machine tool.

Previously, the operator made a digital-to-analog conversion when

translating "blueprint" dimensions into machine motion. This con-

version is done automatically in the Bendix system by employing

linear interpolation techniques to generate the contours. Input data

is reduced so that punched-tape control records are feasible. Storage

and data manipulation is handled byall-electronicmeans;an improved

logic structure keeps the volume of circuitry to manageable proportions.

Where earlier models had interposed instrument servo links

between the electronic controls and the machine drive servos to

An equal opportunity employer

translate digital commands to analog form, the Bendix team developed

high precision digital servos with a band width of 100 cps to drive

the machine members directly. The machine structure itself was

designed to stringent requirements to insure adequate response.

Finally, efficient techniques were developed for generating the

required control tapes using specially prepared programs and a

general-purpose digital computer.

If you're interested in challenges like this, ask your Placement

Director about Bendix and the career opportunities that await you

there. Have him arrange a personal interview for you. Or. write to

Dr. A. N. Canfield, The Bendix Corporation, Fisher Building, Detroit

2, Michigan.

Career opportunities available in California, Connecticut, Indiana,

Iowa, Maryland, Michigan, Missouri, New Jersey, New York, Ohio,

and Pennsylvania.

Creative engineering for: space • missiles • aviation •

automotive • oceanics • automation.

MARCH, 1962



Advantages of working for a large company:

1. Formal training program.

2. A variety of available positions.

3. Wide choice of geographic locations.

4. Greater job security.

5. Extra benefits-financial aid for advanced studies,

retirement plans, hospital plans, life insurance.

Advantages of working for a small company:

1. Fewer steps to the top.

2. Individual attention by top management.

3. Greater growth opportuhity.

4. Earlier responsibility.

5. More opportunity to handle complete projects.

Why B&W can offer you the advantages of both

For the college graduate there is

usually an optimum size company
where ho will find liis greatest op-

portunity.

For you, this company coidd be

Babcock & Wilcox.

Babcock & Wilcox is a large, pro-

gressive company. For example,

1961 sales were over $300 million.

Every year B&W invests many mil-

lions of dollars in research and de-

velopment. B&W has all the advan-

tages of a largo company: forma!

training program, wide variety of

job openings (16 plants in 8 states),

plus the security and benefits of a

large. 95-year-old organization.

Babcock & Wilcox also can be con-

sidered a small company. There are

149 larger industrial companies in

the U.S. Growth opportunities are

tremendous. Only 57 bachelor-level

students will be hired in 1962. This

select group will be given an oppor-

tunity to work on important projects

at an early stage in their careers.

If you are interested in the size of

the opportunity rather than the size

of the company, your placement

office has a booklet that describes

openings available for graduate and

undergiaduate engineers and scien-

tists, including E.E., Ch.E., M.E.,

Met.E., Ccr.E., chemists and physi-

cists. Or write to J. W. Andeen, The
Babcock & Wilcox Company, 161

East 42nd St., New York 17, N. Y.

Babcock & Wilcox



Illustration Courtesy The Mortin Compony

Atomic power for outer space
Monsanto ... a world leader in chemicals, plastics and
petroleum products . . . has also taken a giant step into

the atomic space age. Now broadcasting signals from
space is a Transit satellite transmitter, powered by an

"atomic generator." This long-lived power source is

fueled with plutonium 238 processed and encapsulated

at Mound Laboratory, which Monsanto Research
Corporation, a wholly owned subsidiary of Monsanto,
operates for the Atomic Energy Commission.

This achievement is important to jow because it suggests

the kind of future the Monsanto family offers the young
engineer of exceptional promise. You'll be joining a

company that's ready and able to move vigorously in-

to new fields. And that means plenty of growing room
for yon . . . ever-expanding opportunity as your pro-

fessional interests broaden.

See vour Placement Director to arrange an interviewer

when we visit vour campus
soon. Or write today for our
new brochure, "You, Your
Career and Monsanto," to

Professional Employment
Manager, Department EM-5,
Monsanto Chemical Com-
pany, St. Louis 66, Missouri.

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE. CREED. COLOR OR NATIONAL ORIGIN

AARCH, 1962





From The Editor's Desk

- C. S. E. M. -

In a day when the literate engineer seems to be dying out, as exemplified

by college student engineering magazines (CSEM), it is surprising to find Illinois

leading a parade of the humanities and composition. Our own Technogroph is

not only alive, but experienceing a resurgence in power and popularity not only

in content, advertising, and national prizes, but also in esteem at home. For

example, after reading the February Technogroph, the University Board of Trus-

tees requested additional copies— not for disciplinary measures, but lather for

informative purposes.

Even though the engineer of today is basically more literate than ever be-

fore, the threatening demise of college student engineering magazines is a per-

plexing and disturbing phenomenon. Several of the nation's foremost publica-

tions, such OS Georgia Tech Engineer and Missouri Shamrock, hove publicly

proclaimed their desperate attempt to recruit a staff and preserve their student

publications which have fallen a victim to the cult of the "merely." This cult

gives little thought to the useful aspects of such publications but readily advocates

that these publications ore a mere waste of trees, ink, office space and time.

Despite this criticism such magazines still perform useful purposes in staff

practice and in interpretation of technical and other matter for a wide spectrum

of readers. At Illinois, for example, Technogroph is actually the only university-

wide student magazine, except possibly Green Couldron, the English depart-

ment's showcase for freshman rhetoric papers. Thus Technogroph can and does

cover a wide range of literary types including essays, research reports, and tech-

nical notes along with verse, short stories, and book reviews, most though not all

of vi^hich are written by engineering students. As an official college publication

it stands as an open display of the thoughts, actions and maturity of all students.

Technogroph also commands a wide high school audience since copies reach

every high school in the state of Illinois. From the active response to the Techno-

groph's Engineering Open House essay contest (Several winning essays appear

on page 26 of this issue.), the acceptance of Technogroph in these schools is en-

couraging. It is clear we are not only affecting students at the college level, but

are also convincing preparatory school students that expression and organization

of ideas are as important as mathematical manipulations for a successful engi-

neering or associated career.

Another equally important effect is to encourage more literate high school

students with scientific and engineering ability, girls and boys alike, to consider

attending engineering colleges. Today it is generally agreed that for the present

and future, engineering is the ideal preparation for any career whether it is in

business, administration or the arts as well as in technical fields. To see a drop

in engineering enrollment while the demand for engineering graduates steadily

increases is a contradiction in communication which engineering college maga-

zines should be kept alive to counteract. This is no doubt one of the current and

important missions of Technogroph which accounts for much of our vitality.

We welcome, then, your support as reader, writer, and booster of engineer-

ing as a great career for the future. Whether you are student, alumnus, faculty

member, industry or consulting professional, or high school near-graduate look-

ing ahead to a career, engineering is for you—combined with as much liberal

arts and culture as you desire. Let us help you to see the possibilities for the

future in such inter-disciplinary combinations, and in return, please help us with

your support in an even more active role to strengthen our country by attracting

and educating the new breed of literate, imaginative and effective engineers!

-G.M.D.

MARCH, 1962
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Must tomorrow's travelers resort to howdahs and
camel litters in order to get about? Not so, say

our Ford Motor Company scientists.

First—aside trom the unlikely depletion of our

natural sources of gasoline—the prospects for

higher-efficiency internal combustion engines

are excellent.

Second, while gasoline still appears the best con-

ceivable automotive fuel, our scientists are study-

ing the outlook for new energy sources for cars.

Among intriguing possibilities: new energy con-

version systems using degraded fuels, or fuels

synthesized from low-cost power produced by

nuclear fusion. Magneto-hydrodynamic gener-

ators and solid-state thermoelectric and electro-

chemical converters offer other possibilities,

This is all part of a broad quest for fundamental
knowledge, earning Ford its place of leadership

through scientific research and engineering.

THE TECHNOGRAPH



FACTS ABOUT

AIR FORCE
OFFICER TRAINING
FOR ENGINEERS

Who is eligible?

College graduates, with a degree from an

accredited college or university, who are U.S.

citizens 20' _• to 29 'i- at time of application.

Male applicants may be married or unmarried:

female applicants must he single and have no

dependents. Applicants must complete written

and physical examinations for commissioning.

What kinds of engineers

are needed most?

Aeronautical, electrical, mechanical, civil,

architectural, industrial. (Also graduates with

any degree who majored in nuclear physics,

engineering physics or meteorology.)

What is Air Force

Officer Training School?

A precommission training course of 3 months'

duration at Lackland Air Force Base, Texas.

Officer trainees upon graduation receive a com-

mission as second lieutenant. Thev are then as-

signed directly to duty or additional training.

Does the Air Force

offer career opportunities?

\es. Technically trained officers have a particu-

larly bright career outlook. They have <rood

opportunities for graduate study.

How can further information

be obtained?

Write to OTS Information. Box 7608, Wash-

ington 4, D.C., or incpiire at any Air Force Re-

cruiting Office, listed in the telephone directory

under "U.S. Government— Air Force."

••••••••••••••• •••••••••••A-*,^^
•

•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
*

•

Civilian Career Opportunities

The Air Force also offers challenging jobs for

engineers as civilians. Write to Directorate of

Civilian Personnel, Hq. Air Force Systems Com-
mand, Andrews Air Force Base, Washington 25,

D. C, concerning opportunities for individuals

with degrees in aeronautical, electrical, elec-

tronic, and mechanical engineering. Write to

Directorate of Civilian Personnel, Hq. Air Force

Logistics Command, Wright-Patterson Air Force

Base, Ohio, concerning opportunities for individ-

uals with degrees in industrial engineering.

•
•
•
•
•
•
•

•
•
•

•
•

•

•
••••••••••••••••••••••••••••••
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FAITH OF THE ENGINEER

<^

1 AM AN ENGINEER. In my profession I take deep pride, hut with-

out vainglory; to it I owe solemn ohligations that I am eager to jul

As an Engineer, I will participate in none hut honest enterprise. To

him. that has engaged my services, as employer or client, I will give the

utm.ost of performance and fidelity.

Wfien needed, my skill and knowledge shall he given without reser-

vation for the public good. From special capacity springs the obligation

to use it well in the service of humanity; and I accept the challenge that

this implies.

Jealous of the high repute of my calling, I will strive to protect the

interests and the good name of any engineer that I know to be deserving;

but 1 will not shrink, should duty dictate, from disclosing the truth regard-

ing anyone that, by unscrupulous act, has shown himself unworthy of

the profession.

Since the Age of Stone, human progress has been conditioned by the

genius of my professional forbears. By them have been rendered usable

to mankind Nature's vast resources of material and energy. By them,

have been vitalized and turned to practical account the principles of

science and the revelations of technology. Except for this heritage of

accumulated experience, my efforts would be feeble. I dedicate myself to

the dissemination of engineering knowledge, and, especially to the in-

struction of younger members of my profession in all its arts and traditions.

To my fellows I pledge, in the sam.e full measure I ask of them, in-

tegrity and fair dealing, tolerance and respect, and devotion to the stand-

ards and the dignity of our profession; with the consciousness, always,

that our special expertness carries with it the obligation to serve humanity

with complete sincerity.

Prepared by Eogiaeers' Council for Professional Development, 29 West 39th Street, New York 18, N. Y.



The Dean's Page . .

The Engineer's Moral Code

By Dean H. L. Wakeland

few engineering graduates realize the moral and professional

responsibilities expected of a professional person.

Ill our modern fast moving so-

ciety, scientific and financial achie\e-

ments are attained at such a rapid rate

and seem so overwhelming that we some-

times overlook the individual character-

istics of the people making these great

achievements. Recently we had a rare

opportunity through television to ob-

serve the personal characteristics of one

of our celebrated heroes. Colonel Glenn.

Many persons apparently expected

him to be a somewhat nonchalant, care-

free individual willing to take chances,

and having little concern for his family

or the moral aspects of our present day
society. I'm sure that many of our young
people were surprised to find that he

was a (jod-fearing man believing in an

archaic moral code where sincerity, cour-

tesy, honor, integrity, loyalty and a con-

cern for his fellow man still have a

prominent place.

The "'Faith of the Engineer" (op-

posite this page) was an attempt by our
engineering forefathers to put this moral

code into an engineering creed. Most
engineering graduates of the past ten

years have never seen Faith of lite Engi-

neer, and few realize the moral require-

ments expected of a professional person.

As the field of technical knowledge con-

tinues to expand, we jam the under-

graduate studies with more and more
new course material, and at the same
time less and less effort is being made
to educate the engineering graduate to

his moral and professional responsibili-

ties.

The recent price fi.xing scandals, in

which Westinghouse Electric, McGraw
Edison and others were involved, illus-

trate what happens when engineers al-

low their moral and professional code

to decay. A large portion of the admin-

istrative personnel indicted were engi-

neers who knowingly or unknowingly

allowed their moral code to decay. This

example also debunks one of the popu-

lar theories that professional ethics and

moral standards are only for the engi-

neer in private practice or government
•nnd not for the engineer in industry.

Engineering schools are the training

grounds for engineers of the future, and
during this educational period students

should expect to practice the same moral

standards which will be expected of

them as a professional. Staff members
are often disappointed in the actions of

their students which indicate they are

not yet ready to accept college le\el re-

sponsibilities.

The widespread practice of altering

student identification cards for the pur-

pose of obtaining liquor or illegal hous-

ing is one that shows immaturity and

lack of responsibility in college students.

For by so doing, the student places his

complete scholastic and personal record

in jeopardy. We all are guilty of using

ten minutes of bad judgment at one time

or another, but to fail to correct an

error once it is made is the real failure.

When students enter the University

they leave the semi-police state environ-

ment which exists in most high schools

and are expected to be capable of con-

trolling their own actions and emotions.

Yet, through their own lack of respon-

sibility and misconduct, the students will

bring upon themseKes another policed

environment—an exact parallel to the

price controls being imposed upon in-

dustry because of their own lack of

responsibility.

The engineering profession can like-

wise bring harsh controls upon the en-

gineering practice by improperly using

the freedom of practice and trust it pres-

ently enjoys. Any future engineer mis-

using the trust and knowledge he pos-

.sesses ultimately damages the engineer-

ing profession.

Part of our society makes a mockery
of our moral code and .scoffs at integ-

rity, honesty and loyalty. Some even

passively accept corruption from local

or national politicians. Yet, how many
of these same people woidd trust their

household water supply to an insincere,

careless engineer? How many wish to

ride elevators or e.scalators that have

been designed with inferior materials or

mechanisms only so the engineer and
company could turn a good profit? How
many wish to send astronauts, like Col-

onel (ilenn, into orbit without first

knowing that every mechanism and item

was designed and checked by an engi-

neer who possessed iTitegrity. sincerit\',

honesty and loyalty?

How are you using the opportunities

to grow which exist in this engineer-

ing training ground? .Are you the stand-

ard bearer in front of the parade or the

dung cleaner in the rear? .Are you rais-

ing \ourself above the crowd or lower-

ing yourself to the mediocrity of the

group? Are you learning to make
achievement through honest effort or are

you learning "to get by" as a master

of deceit? Is your creed "the Jones get

by with it" or "I believe this is the way
it .should be done?"
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Malleable Castings... shortest and

Most Economical Route to Quality Products

Eliminate Waste Metal
Why pay for 2.8 pounds of metal . . . then machine out and

scrap 1.2 pounds of the center? Changing this snap coupler

to a Malleable iron casting with a cored center reduced initial

cost 31 cents and cut the first interior machining opera-

tion by 72 per cent (subsequent operations were up to 25

per cent less expensive, too). Through expert use of cores

in parts that require interior design details, your Malleable

foundry puts metal only where it is needed.

Eliminate Machining
With Malleable you often get the finished part right out of

the mold. This Malleable sprocket is used without machin-

ing or hardening on the teeth. It replaces a flame cut steel

plate to which a hub was welded. Remember, you can get

equal or better quality at lower cost with Malleable.

Eliminate Assembly
How much can you save on a simple little hanger like this?

Plenty, when you have to cut. bend, punch and weld, in-

cluding all the handling involved . . . and when you're using

60,000 pieces a year. Converted to a Malleable casting

(with cored hole and better design), this simple part looks

better, works better, costs less . . . because it's Malleable.

Eliminate Surplus Weight
You don't need to beef up parts until they're needlessly

heavy just to eliminate failure during use. For example, this

pneumatic impact wrench cuts metal, breaks welds, splits

nuts and shears bolts. At one time, breakage of the pistol

grip housing near the impact area was a serious problem.

A change to Malleable solved the problem by providing

maximum strength in thin sections. When your parts need

a high fatigue ratio, remember that Malleable ranks high

among commonly used metals.

Free Malleable Engineering Data File is available for your use. Just

*^^
I

write to Malleable Castings Council, Union Commerce Building,

^jSi-ijjS * Cleveland 14, Ohio. ..or ask any company that displays this symbol...

(Jl E M B E c

MALLEABLE

^^'NGS COLIN'
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Some straight talk

about a career

at American Oil

hij

"This Company recognizes the value of varied

experience, and encourages you to broaden your
knowledge."

Roger Fisher, B.Ch.E. from Cornell and Ph.D.
candidate from Princeton is one of many young
scientists and engineers at American Oil shaping
the future for himself, his Company and the

industry. At 26, he has earned a Fulbright

Scholarship and will take a year's leave of

absence to continue his graduate research on
solids mixing at the University of Osaka, Japan.

"American Oil is looking for broad-gauge
research people," Roger adds. "In the long run,

the Company benefits as well as the professional

who continues to grow in his own or in several

fields of research."

Roger's present assignment at American Oil

involves applied research— to plan, design, build

and operate bench scale lab equipment, to study
the kinetics of catalytic cracking. His is one of

many diversified projects at American Oil Com-
pany. Chemists, chemical engineers, physicists,

mathematicians and metallurgists can find inter-

esting and important work in their own fields.

The ability of American Oil to attract bright

young scientists and engineers like Roger Fisher

might have special meaning to you. For complete
information concerning career opportunities in

the Research and Development Department of

American Oil, write D. G. Schroeter, American
Oil Company, P. O. Box 431, Whiting, Indiana.

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS.

LUBRICANTS AND PETROCHEMICALS. AMERICAN OIL AND ITS

ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN

SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:

New and unusual polymers and plastics • Organic ions under

electron impact • Radiation-induced reactions • Physioctiemical

nature of catalysts • Fuel cells • Novel separations by gas

chromatograptiy • Application of computers to complex technical

problems • Synthesis and potential applications for aromatic

acids • Combustion phenomena • Solid propellants for use with

missiles • Design and economics: New uses for present products,

new products, new processes • Corrosion mechanisms • Devel-

opment of new types of surface coatings

STANDARD OIL
DIVISION OF AMERICAN OIL COMPANY

NATIONAL MARKETING AFFILIATE OF STANDARD OILCOMPANY (INDIANA)
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WATER

HAMMER
By R. McLeod

Water hammer is a phenomenon
which is caused by a sudden reduction

ot the flow \elocity of a fluid in a

closed conduit. It is manifested by a

series of pressure pulsations abo\e and

below normal operating pressme. The
magnitude of the pulsations is a func-

tion of the rate of stoppage or valve

closure and the elastic properties of the

pipe material and flowing fluid. Maxi-
mum pressure rise will occvir if the com-

plete stoppage or closure occurs in less

time than it takes the pressure wave to

travel from the point of stoppage ( the

valve) to a point of relief (a reservoir)

and return. The rate of travel of the

pressure wave is the same as the velocity

of sound in the fluid at gi\en tempera-

tures, modified by the elastic properties

of the conduit.

Analysis of water hammer deals with

three cases: instantaneous, rapid, and

slow valve closure. In this treatment

fluid friction is ignored and the as-

sumption of perfect elasticity of liquid

and pipe walls is made, since this greatly

simplifies the analysis. The only cases

considered here are ones with the \alve

at the downstream end of the pipe.

Instantaneous valve closure is dis-

tinguished from rapid and slow valve

closure in that the initial pressure rise

at the vahe in the case of instantaneous

closure produces the maximum pressure

rise to be realized in the pipe. When
instantaneous valve closure occurs, the

fluid nearest the valve is immediately

brought to rest and compressed by the

momentum of the fluid behind it. This
compression creates a maximum rise in

fluid pressure near the valve and ex-

pands the pipe wall in the immediate

vicinity of the valve. As soon as the first

layer of fluid is compressed and the first

increment of pipe expanded, the process

is repeated for the next layer of fluid.

At the same time, the fluid upstream

from the valve continues to move down-
stream with undiminished speed until

successive la\ers of fluid have been

brought to rest and compressed back to

the source. In this manner the high

pressure mo\es upstream as a wave,

compressing the fluid and expanding the

pipe. When the wave reaches the up-

stream end of the pipe, all the fluid in

the pipe is luider the extra pressure, all

the momentum has been lost, and all

the kinetic energy (energy of motion)

has been converted into elastic energi,' in

expanding the pipe.

There is an unbalanced condition at

the upstream (reser\'oir) end of the

pipe at the instant of arrival of the pres-

sure wave. The pressure in the pipe has

become greater than the pressure pro-

duced by the reservoir storage fluid. Be-

cause of this greater pressure in the pipe,

the fluid in the pipe will start to flow

backward, to flow into the reservoir, be-

ginning at the upstream end. This neg-

ative flow returns to the pipe the pres-

sure which was normal before valve

closure and allows the pipe walls to re-

turn to normal. The process continues

in the form of a neutralizing pressure

wa\e toward the valve at the speed of

sound in the pipe. At the instant the

neutralizing wave arrives at the valve

everything will be as it was before the

valve was closed with the exception of

the direction of flow, which will be re-

versed.

Since the valve is closed no fluid is

available to maintain the flow at the

valve in the negative direction, a low

pressure develops, and the fluid is once

— 2LA: —



a^.iin brought ti) rt>r. 1 liis lnw prcs-

siiiT will then prDCccd to travel up-

stream in the form of a wa\'e, briii};uii;

the tluiii to rest and causing the pipe to

contract. The pipe contracts because of

the low pressure intensity developeii

within its center.

At the instant the negative pressure

wa\e arrives at the upstream end of the

pipe, tile Huid in the pipe is everywhere

at rest, but luiiformlv' at a negative

pressure exactly opposite in numerical

value to the positive pressure which was

formed duruig the first part of the cvcle.

This leaves an unbalanced condition at

the reservoir. The reservoir pressure at

the pipe is greater than the negative pipe

pressure. Fluid will begin to flow into

the pipe acquiring the same velocitv in

the forward direction that it had before

the valve was closed. As fluid flows into

the pipe, the pipe wall will return to nor-

mal conditions and the pressure in the

pipe will return to normal pressure. The
forward flow will move downstream in

the form of a second neutralizing wave.

The instant the second neutralizing

wave reaches the valve, conditions are

exactly the same as at the instant of

closure of the valve.

This process is then repeated. The
action of fluid friction and imperfect

elasticity of the fluid and pipe wall is to

damp out the vibration and e\entually

cause the fluid to come permanentlv' to

rest.

It is convenient to know the maxi-

mum pressure which can be expected

and the position of the pressure wave
at any given instant. By mathematical

methods it can be shown that the maxi-

mum pressure "h" which can be expect-

ed at the valve is given bv the equation

h^VoC g'

where "h" is the maximum pressure

given in feet of fluid flowing in the pipe

line, Vo is the velocity of the fluid in

the pipe line, C is the velocity of the

pressure wave in the medium and g is

the gravity constant. By further mathe-

matical deductions it can be shown that

the time "t" for the pressure wave to

reach any given point in the pipe line

is given bv the equation

;
t=(x)L/c

where L is the length of the pipe, C is

the velocity of the pressure wave in the

medium, and X is the fractional length

of pipe over which the pressure wave
has traveled from the valve.

Figure 1 represents a graphical rep-

resentation of the pressure variations at

the valve upon instantaneous closure.

Study of Fig. 1 shows that at time zero

the valve is closed and immediately the

maximum pressure rise is reached at the

valve. The maximum pressure remains

constant at the valve while the maxi-

mum pressure wave travels the length

of the pipe, and the neutralizing pres-

"iire wave returns 2L C seconds later.

-At the instant the neutralizing pressuie

wave returns, the pressure at the valve

drops from a maximum to normal pres-

sure. A negative pressure then develops

at the valve. The negative pressure re-

m.ains constant at the \alve until the

negative pressure wave travels the

length ot the pipe and the second neu-

tralizing pressure wave returns. When
the second neutralizmg pressure wave
returns, the [iressure at the valve once

again returns to normal. I'hc cvcle is

then repeated.

Rapid valve closure occurs when the

valve is closed at ain time before the

initial pressure wave has traveled the

length of the pipe and the iiu'tial neu-

tralizing pressure wave has returned to

the valve. The difference between rapid

valve closure and instantaneous valve

closure is that in rapid valve closure the

full pressure rise at the valve will last

only from the instant ot complete
closure of the valve until the time it

takes the initial pressure wave to travel

the length of the pi|ie and the initial

neutralizing pressure wave to return.

To explain rapid valve closure it will

be convenient to analyze it .is if flu- clos-

ure occurred in discreet steps ot instan-

taneous partial closures. As the first in-

stantaneous partial closure fakes place,

the initial pressure in the pipe at the

valve rises an amount proportional to the

amount of valve closure. The initial

|iressure rise then travels up the pipe in

the form of .i pressure wave (figure 2).

The valve is then closed an additional

amount. 1 his additional amount is also

analyzed as an instantaneous partial

closure. A new pressure wave is formed
and begins to travel up the pipe. The
new pressure wave will be greater than

the old pressure wave by an atiiount

proportional to the increase in closure

area of the valve. Thus rapid valve

closure is analyzed as a series of instan-

taneous partial closures ufitil complete

closure of the valve is reached (figure

At the same time the full pressure is

being realized at the valve, the initial

pressure wave may be considered to have

reached the reservoir end. (This is

purely an a.ssumption. The actual condi-

tion at the reservoir end of the pipe

when the maxiftiutii pressure rise occurs

;it the valve will depend on the length

Coiitiiiiml un ptigc 40

INITIAL MAX PRESSURE WAVEs

EACH BLOCK REPRESENTS A NEW PRESSURE

CREATED BY AN ADDITIONAL AMOUNT OF

VALVE CLOSURE

MAX PRESSURE

MIN PRESSURE

Rapid valve closure is analyzed as a series of instantaneous partial closures

until complete closure of the valve is reached.

REDUCED MAX PRESSURE WAVE

MAX PRESSURE RISE

ADDITIONAL PRESSURE DROP

INITIAL PRESSURE DROP

The initial maximum pressure v^ave will again be reduced, this time by an

amount equal to the difference in pressure between the initial pressure

wave and the pressure wave which immediately followed.
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By Gary Bilow

PLASMA
J E T

The plasma jet is an amazing new
fabrication and research tool that has

only recently been developed. It is

presently being used to spray high melt-

ing point materials, to cut metals swift-

ly, to spheroidize materials, to test the

resistance of materials to ultra high tem-

peratures, and to aid in the research of

plasma physics.

The plasma jet is essentially a high

current electric arc with a polyatomic

gas fed into it. Because of the exceed-

ingly high temperatures produced, in

the range of 20,000 °F. to QS,()()()°K., it

is necessary that the luiit be water

cooled. In 1037, research on the plasma

jet was being conducted at the Univer-

sity of Chicago, the Knolls Research

Laboratory and at the Giannini Re-

search Laboratory. This research pro-

duced the first plasma jet capable of

sustaining a temperature of about 26,-

000= F.

Many uses have already been found

for the newly developed plasma jet.

Among these uses is the development of

the plasma flame-spray technique. Losing

a modified plasma jet, any material that

will not decompose on melting can be

sprayed on many materials. At present

tantalum, palladium, platinum, inoly-

bdemim, aluminum oxide, zinc-ronium

diboride, aluminum, nickel, chromium,
boron and tungsten have been sprayed

onto such materials as graphite, tung-

sten and even plastic.

There are several .-idv antages to using

this type of spraying technique. The
principal one being: coating densities

are easily controlled ; the coating ap-

proaches 98' ; of theoretical perfection
;

and the bonding strength between coat-

ing and base is greatly improved.
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Along with the mentioned ad\antages

there are many disadvantages. These
disaihantages are due to the many vari-

ables which are involved in the plasma

flame spraying technique. The variables

range from the plasma jet's power input

to the substrate's temperature.

Another application of the plasma jet

is as a cutting torch. When the plasma
flame strikes even the most refractory of

metals it vaporizes almost instantly. It

knifes through metal plates rapidly and
leaves a cleaner cut than other flame

cutting methods. The primary advan-
tage of the plasma arc process is a high

rate of cutting which may run 101)

inches per minute on '
_. inch thi:k

aluminum.

Other ad\antages are that it is pos-

sible to weld pieces in the "as-cut " con-

dition ; there is no carbide percipitation

on the cut face; it can cut bevels ant!
' J" grooves; and it can cut underwater.

Plasma arc torches are of two basic

designs: the transferred arc, where the

anode is the workpiece, and the non-
transferred, where the anode is in the

gun.

In the transferred arc torch the hot-

test point of the flame is at the work-
piece, and therefore it will cut nuich

faster. The gases normally used in the

plasma arc torch include argon, hydro-
gen and nitrogen. Nitrogen is sometimes
avoided though, as toxic nitrogen oxide

ma\' be formed.

The plasma jet also makes possible

the spheroidization of some of the tough-
est compounds. Thermal Dynamics Cor-
poration of Lebanon, Xe\\- Hampshire,
has had success in spheroidizing zirconia,

alumina, mullite, tungsten, nichrome
and stainless steel. Powdered material.

An experimental plasma-jet genera-

tor intended to power hypersonic

wind tunnels reaches temperatures of

several thousand degrees centigrade

to simulate the effects of high-speed

entry info the earth's atmosphere.

fed into a plasma flame torch capable of

temperatures up to 50,000° F., is readily

melted and the molten particles chilled

into spberniiis in the cooling chamber.

This process offers a way for the re-

duction of surface to volume ratio for

the handling of highly reactive powders.

It will also aid the improvement of

burning stability and reduce the hand-

ling sensitivity of .solid metallic rocket

propellant additives.

There are several research projects

concerned with plasma and the plasma

jet which have been or are now being

conducted at the University of Illinois.

One of the research projects, which has

been completed, is the one conducted by

the Areonautical Engineering Depart-

ment. The purpose of this project was
to conduct experiments on a department

built plasma jet which was under con-

sideration for use in a hypersonic wind
tunnel. The Mechanical Engineering

Department became interested in the

project, and the two departments would
like to purchase a commercial unit as a

heat so\irce in a wind timnel.

The plasma jet is also under consid-

eration as a means of propulsion in inter-

planetary travel. With the aid of mag-
netic and electric fields, plasma can be

accelerated up to 500 kilometers per

second (in a pulsed plasma device).

This makes the plasma propulsion sys-

tem thirt\ times faster than either ionic,

chemical or nuclear propulsion systems.

The plasma jet is as yet a new instru-

ment and in the years to come many
more uses will be found for its high

temperature capabilities.
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Indoor aerial view of the 300 Mev Betatron with its inventor Professor

Donald Kerst.

The Betatron represents only one of the many engineering "firsts"

developed at the University of Illinois.

It's Dad's Day Weekend at the Uni-

versity of Illinois and time for the big

football game. From all directions,

crowds of spectators wind their way to-

ward Memorial Stadium. For the many
who parked their cars on the west side

of Neil, the path leads under the via-

duct and down Stadium Drive. As a

group of football enthusiasts emerged

from luider the viaduct, they could see

a group of large buildings directly in

front of them.

"Those are the Men's Residence

Halls, Daddy," chirped a freshman co-

ed, proudly pointing out another of the

campus highlights.

"What's that brick building there on

the right?" asked ever observant Dad
as they strolled past a moderately large

two story building.

"Uhh, that's the Ph\sics Research

Laboratory," replied the young Miss

after reading the sign over the main

door.

"Why are those red lights flashing?"

asked Dad.

After noticing that the sign under

the red lights reads "Caution—Radia-

tion Hazard," the co-ed explained.

They're doing some kind of radiating

there."

They continued on toward the Stadi-

um with the rest of the crowd and Dad
ne\er learned that there is something

special about the Physics Research

Huilding with its flashing red lights and

radiation signs. The building is better

known as the Betatron Laboratory,

named for the machines that it houses.

This in itself may not seem significant

without the realization that the Beta-

tron was born on the University of Illi-

nois campus after existing forty years in

the minds of scientists.

Although it is often called an X-ray

machine, the Betatron is more technical-

ly referred to as a particle accelerator,

for the simple reason that it accelerates

electrons. These two machines in the

Ph\sics Research Laboratory are similar

in theory and in operation but differ in

size from other betatrons. The 300

MEV Betatron, the largest of the two
machines housed in the Betatron Lab-

oratory, is capable of accelerating elec-

trons to 300 million electron volts and

speeds up to 99 per cent of the speed

of light. (The term electron volt is a

measure of energy. One electron volt is

the energ\' an electron would have if it

were accelerated from one point to an-

other by a difference of an electric po-

tential of one volt.

)

The definition of the term electron

\olt suggests one possible way that might

be used to accelerate electrons. When
two points have a difference of electric

potential, an electrostatic field exists be-

tween them. This field exerts a force on

charged particles. If a negatively

charged electron were to be placed with-

in the electrostatic field, that electron

would be accelerated toward the point

with higher potential. Some of the earli-

est attempts to build a particle acceler-

ator were guided by this principle. Two
parallel plates were gi\en a difference

of potential and an electron was accel-

erated ; howe\er, high energy electrons

18 THE TECHNOGRAPH



coiilil not be obtained bi-cause the volt-

ajics rcqui It'll were iiuicli too larfje.

Mere electrostatic devices proved im-

practical and otber methods were in-

ve;tigated.

In the first decade of the twentieth

century, scientists turned from the pure

electrostatic method of acceleration to

the possible use of a varyinij magnetic

field. The electrons were to be acceler-

ated b\ forcing them to circidate around

the varying magnetic field. Many at-

tempts to use this theor\ were depri\eil

of success by numerous technical iliffi-

culties.

In 1922. J. Slepian described a ma-
chine that might be constructed by using

this theory but expressed considerable

skepticism that it would ever v.ork. At
the same time, he described another

type of accelerator which was to use a

type of magnetic induction. Although

he suggested this new theory, he did not

enlarge upon it to any great extent.

During the subsequent eighteen years,

many other scientists attempted to trans-

form his theory into a working model.

Although many of these attempts pro-

duced ingenious devices, only a iew ex-

hibited an\ hope of success.

On July 15. 1Q40, the final techni-

cal problems were solved b\ Prof. Don-
ald W. Kerst. then of the L niversity of

Illinois. He built the first Betatron,

which was capable of yielding electron

energies as high as 2^2 MEV. This

first Betatron, now on exhibit at the

Smithsonian Institute, represents the

work of countless scientists over a pe-

riod of at least forty years.

Although many changes and improve-

mencs have been made, the operation of

the Betatron in l^bl differs little from

the one of 194(1. A simplified explana-

tion of the theoretical operation can

most easily be understood by comparing

it with the operation of a simple trans-

former, shown schematically in Fig. 1.

FLUX LWES

Two coils are wound on a common
iron core. If a voltage is placed on the

terminals of the primary coil (coil A),

a current will flow. This current gen-

erates elliptical magnetic flux lines

which links the secondary (coil B).

When the voltage across the teniiinals
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of the primary is varied, the Hux lines

cross the secoiular\ winding and induce

a \oItage in the secondary. The magni-

tude of the induced voltage is directly

proportional to the ratio of the num-
ber of turns in the secondary to the

number of turns in the primary. The-
oretically, any desired voltage could be

induced in the secondary, but this is

actualK limited by tlie unavailability of

a suitable wire to carry the subsequent

current. The Betatron uses a primary as

described ; however, a circular vacuum
tube is substituted for the secondar\

co'l as shown in Fig. 2.

.VBCUUM TUBE OOHUt

A varying voltage on the primary

causes the electrons in the tube to be

accelerated in a circular orbit in this

donut tube. Instead of using the single

leg core shown in Fig. 2. a three leg

core shown in Fig. 3 is used to provide

a less resistive path for Hux lines. No-

tice that the center core cuts through

the center of the donut.

There are three phases in the acceler-

ation of electrons. A 180 cycle per sec-

ond sinusoidal voltage is impressed

across the terminals of the primary

winding. The one turn secondary, the

donut. experiences an induced voltage

line to the increasing luiniber of (lux

line cutting it during the first quarter of

a cycle.

At point 1 on the voltage waveform,
an electron is injected into the donut
by ati injector tube. The electron is im-

mediateU caught up in the magnetic
field and Jiccelerated in a circular orbit.

If left alone, the electron would circle

the tube once and hit the rear of the

injector. To pre\ent such a collision,

the orbit of the electron is contracted

by a slightly increased magnetic field

at point C
The electron rotates about the donut

in its orbit and is simultaneously in-

creaseil by 7(1 volts during each re\olu-

tioii. After ,^S(1. 0(1(1 re\olutions the

\()ltage is at a peak \alue and the elec-

tron hits reached an eiiergv of 7(lx.?50.-

000 volts or 88 MEV. At this time,

corresponding to point E on the volt-

age waveform, the magnetic field is de-

creased thereb\ causing the orbit of the

circulating electron to expand an<l the

electron is emitted from the donut.

Pre\ious to its emission, the electron

has traveled nearly 250 miles in the

short period of one-fourth of the 180

cps wave, or in .0014 second.

Now that these high energy electrons

have been obtained, what is to be done
v.ith them? The uses that have been

found or will be found would no doubt

fill several volumes. Presently, research

radiation experiments are constantly

being conducted at the Betatron Lab-
oratory by Doctoral Candidates in

Physics. The time required for one of

the experiments is measured not in days

but in months, since much of the work
is concerned with probabilit\.

The high energy electrons arc aimed

at a target designed to create X-rays.

These X-rays hit a second target, con-

structed of a material about which the

experimenter wishes more information.

By observing the effects of the collision

of the electrons with this target, an ex-

perimenter can learn much about the

nuclear and atomic structure of the ma-
terial. The collision usually \ields either

X-rays or gamma rays and an electron

of a lower energ\' than that of the inci-

dent electrons from the Betatron. Since

X-rays and gamma rays are uncharged,

the resultant electrons are of more in-

terest. The energy of these electrons can

be determined by observing their path in

magnetic fields.

It is certainly true that the results

are not practical in terms of monetary

values. Industrial uses can, and have

been found, but in keeping with the

spirit of the I ni\ersity. only theoretical

knowledge is sought. .As a part of this

Institute of Learning, the Betatron is

truly an object of pride. Pure research

is .search tor knowledge, for knowledge

sake. The Betatron is used to further

science, for science sake. 999
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EVERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT
Almost e\er\ scientificall_\' trained man can tlnd stimulating and rewarding career

opportunities within the broad spectrum of Pratt X: Whitney Aircraft acti\ities.

From the solid foundation of 36 years as a world leader in flight propulsion

systems, Pt^WA de\eiopment activities and research investigations today are far

ranging. In addition to continuing and concentrated development effort on air

breathing and rocket engines, new and exciting avenues are being explored in

every field of advanced aerospace, marine, and industrial power applications.

The reach of the future ahead is indicated by current programs. Presently,

Pratt \; Whitney Aircraft is exploring the fringe areas of technical knowledge in

inagnetohydroclynaniics . . . ihermiunics and thermo-electric conversions . . . Iiyper-

sonic propulsion . . .fuel cells and nuclear power.

To help move tomorrow closer to today, we continually seek ambitious young

engineers and scientists. Your degree? It can be in: MECHANICAL AERO-
NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING
I PHYSICS CHEMISTRY METALLURGY CERAMICS MATHE-
MATICS ENGINEERING SCIENCE or APPLIED MECHANICS.
The field still broadens. The challenge grows greater. And a future of recognition

and advancement may be here for you.

For further information regarding an engineering career at Pratt & Whitney

Aircraft, consult your college placement officer or write to Mr. R. P. Azinger,

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn.

PRATT & \A/HITNEY AIRCRAFT
Division of United Aircraft Corporation

COIUniECTICUT OPERATIONS East Hartford, Connecticut

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County. Florida

All qualified applicants will receive consideration for employment wittiout regard to race, creed, color

or national origin.



TECHNOCUTIE

shy,

sweet,

and

shapely

Linda Stump
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The campus beauty whose face and figure

are featured on these next few pages comes

from nearby Areola, Illinois (pop. 2300) and is

currently residing at Chi Omega at 907 S.

Wright. Linda, a sophomore, is 19 years old

and just 5' 3" high. She is majoring in Art Educa-

tion and would like to be a portrait painter.

During her freshman year, Linda was a final-

ist in the Dolphin Queen contest and in the Pin

and Paddle Ball Queen contest.

Believe it or not, fellows, Linda is rather shy

and somewhat reserved, but beneath this shape-

ly exterior there lies a warm, friendly person-

ality that radiates charm and vivaciousness. So

if you should meet her on campus, don't hesitate

to say "Hello Linda, " and no doubt you'll receive

the some beautiful smile pictured here.
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THE BELL TELEPHONE COMPANIES
SALUTE: MARTIN CAWLEY
When Martin Cawley joined Illinois Bell Telephone Com-
pany a year and a half ago. he immediately was assigned
to a job in the Building Engineer's Group. This work
involved preparing plans and specifications for remodeling
several floors of an important telephone oftice building,

and following details of the field work until the job was
completed. A lot of responsibility, but he handled it well

and earned an assignment as Project Engineer. Now he
handles still more ((implex building projects, each contrib-

uting to better lelephone service for Chicago.

Martin Cawley and other young engineers like him in

Bell Telephone Companies throughout the country help

bring the finest comnmnications service in the world to the

homes and businesses of a growing America.

Mjj BELL TELEPHONE COMPANIES
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OPEN HOUSE H. 5. CONTEST ESSAY WINNERS .

First Place:

Prestressed Concrete
Dennis Spifert,

Lane Technical High School,

Chicago, Illinois

Second and Third place winners page 38

i'restressed concrete is one of the

newest advances in construction engi-

neering. It combines the various advan-

tages of concrete and steel, but it has

s?veral other important advantages

(which shall be discussed later).

Concrete is one of the oldest wideh-
used construction materials. It is second

ill history only to solid or c\clopean

stone members. The skeletons of tem-

ples, palaces, and theaters of past civil-

izations are still standing because they

were constructed of strong, durable

concrete. Its plastic properties, when
newly mixed, permit it to be formed
into a variety of shapes. Perhaps the

most significant ad\antage of concrete is

its ready availability and its inexpensive

ingredients. Its one big drawback is its

inability to withstand great tensile

stresses when heavily loaded. Unrein-

forced concrete beams, tend to crack at

their lower surfaces, when the member
bends.

The modern engineer's answer to this

problem has traditionally been reinforc-

ing steel rods or bars, which are imbed-

ded near the lower surface of the beam.

The steel withstands the tension, permit-

ting all the concrete above to withstand

the compression, since steel fails when
great compressi\e stresses are encoun-

tered. These two compatible properties

have permitted many diversified uses of

concrete in construction.

Recently prestressed concrete has en-

tered the scene. Prestressed concrete is

basically concrete with stresses induced

in it before use to counteact in advance

stresses expected later in use. The afore-

mentioned advantages are: first, pre-

stressing causes the concrete itself to

Vv-ithstand the tensile stresses, an effect

never before produced ; second, it per-

mits steel to be used at stresses several

times greater than those permitted for

reinforcing bars.

The first known method of prestress-

ing concrete was to place the solid con-

crete beams between two abutments and

apply pressLUX directly by the use of

jacks. This method is not very practical,

however, because jacks constructed of

steel will, with changes in temperature,

contract and expand, continually chang-

ing the intended prestress. Since concrete

cannot withstand tension, concrete jacks

are also impractical.

Again the engineers came to the res-

cue by designing a greatly improved, and

now extensively used method of apply-

ing prestresses. As before, steel rods or

wires, called tendons, are anchored to

the concrete member. Now, however,

they are first stretched, either mechani-

cally by jacks, or by heat with elec-

tricity. When the concrete has cured,

the tendons are released ; consequently,

they try to regain their original length.

The concrete resists; hence, it has been

prestressed.

The piestressing effect can be likened

to picking up a group of books b\- onl\'

the opposite ends. All the books stay in

place as long as the pressure is great

enough. Were this principle applied in

practice, the steel tendons would be

placed along the centroidal axis of the

beam. The result would be uniform
compression throughout. When loads

are added, they would produce tensile

and compressive stresses at the middle
of the span. The prestress would com-
bine with these to add to the compres-

sion at the top and cancel the tension

at the bottom.

Howe\er, in practice the tendons are

rarely placed along the centroidal axis.

A smaller prestressing force is required

and less steel is required if the tendons
are placed somewhat below the centroi-

dal axis. With eccentric prestress,

stresses at each section of the unloaded
beam vary from tension at the top to

compression at the bottom. As before,

v.-hen loads are applied the\- produce ten-

sile and compressive stresses at the mid-
dle of the span. But, because the beam
has an eccentric prestress, the compres-
sion at the top is counteracted by the

tensile prestress, and the tension at the

bottom is cancelled by the compressive

prestress.

There are, however, disadvantages to

the above arrangement also. There is a

possibility of excessive tensile prestress

at the ends of the member, even with

the compression caused by the loads.

Though small, these excesses are unde-

sirable.

The most advantageous arrangement
is the vertical draped position of the ten-

dons. They are at the centroidal axis at

the ends, but they drape in a gradual

curve towards the bottom at the middle
of the span. The stresses then decrease

from midspan to the ends, as do the

bending stresses due to the load. This
position also tends to counteract diago-

nal tension near the ends of the span.

The tendons must be of high-strength

steel. For rods, this quality is about 8,-

1)00 lbs. sq. in., while for wires it is well

over 100,000 lbs. sq. in., as compared to

the 20,000 lbs. sq. in. for reinforcing

steel. Rather than rods, wires are used

more frequently because of greater

strength; singly, in pairs, or in cables of

many strands.

There are two accepted methods of

producing prestressed concrete. In the

first, pretensioning, the tendons are firm-

ly bonded to the concrete before stress-

ing it. This method is suitable for mass
production. In posttensioning, the sec-

ond method, the prestress is applied

through end anchorages. The concrete is

prevented from bonding to the steel by

sheathes around the tendons. Post-ten-

sioning is most advantageous for long

spans and for assembling precast beam
components at the construction site.

Though prestressed concrete is a fair-

h' recent de\elopment, and may well be

replaced by something better in the fu-

ture; it represents a major advance.

Through prestressing, the applications

of concrete have taken a significant step

forward in improving strvictural ma-
terials. "?
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PRINCESS

/

Princess Dorothy Gault. Calumet H. S.,

Chicago, III.

Editor's Note: Each Princess candidate
was required to submit an autobiograph-
ical sketch as a part of the contest. The
following sketches played a large role in

selecting the winners.

As the (laughter of college-ediicatei)

parents, sister to a University of IHinois

co-ed and thirteen year old Boy Scout,

grand-daughter of a Chicago dentist,

and niece of three high school teachers,

1 am especially proud of my heritage

and background.

My working da\s started at the early

age of thirteen months when I began

modeling and received my social secur-

ity card. I have modeled professionally

e\er since, but am presenth' restricted to

after school and week-end engagements

due to a hea\ y high school schedule and

many activities.

One of the most exciting years of m\'

life was the year following my selection

as one of the six Red Feather Kids of

the Chicago Community Fund. Pub-

licity stunts, TV appearances, making a

T\^ commercial, meeting celebrities, and

speaking at banqiiets, meetings, and

b\isiness houses were oppoitunities of

which I had never dreamed.

Cjirl Scouts, Pioneer (Jirls, and

YMCA activities ha\e all played an im-

portant role in m\' girlhood. As queen

of the ROTC and a YMCA charm

course, I enjo\ed more public recogni-

tion and another TV appearance. F"or

the last two years, I have been teaching

Sunday School and participating in the

choir and church youth group.

Since starting high school, cveiy

study period has been filled with an ac-

tivity. As editor-in-chief of the student

newspaper, I find it extremely beneficial,

yet quite time consuming since there is

Perhaps you have seen these royal

ladies before! If so, no doubt it was dur-

ing Engineering Open House when the

I'niversity of Illinois was gifted to be

the host to these lovely and talented

high school senior coeds.

.As the official winners of the first En-
gineering Open House Princess Contest,

sponsored bv the Open House Centra!

Committee and TECHNOGRAPH. Prin

cess Dorothy and Maid-of-Honor .ludy

reigned with an air of poise and dignity

previously unknown on the engineer-

ing campus.

Their weekend included newspaper
publicity throughout the state of Hlinois,

escorted tours of the displays, luncheons
with .lETS (Junior Engineering Techni-

cal .Society), a university atmosphere at

Sigma Kappa Sorority where they were
received as guests, meeting with the

Dean of Women, Dean of Engineering,
President Henry, the University Board
of Trustees, and other official guests,

and a majestic presentation at St. Pat's

Ball where they received a stately ova-

tion and engraved trophies.

We offer our heartiest congratulations

(o these charming and outstanding high

school coeds.

always a meeting to attend or cop> to

check. National Honor Society, g\ni

leader, office assistant, flower girl,

ISHSPA delegate, Executi\e Council

member, rifle team, and Inter-School

Council delegate are, or have been, a

part of m\' life.

I have tried to be a conscientious stu-

dent and have a 3.97 grade point aver-

age of a possible 4. Presently I am first

out of a class of one hundred and fifty.

Mv future plans include entering the

field of medicine to become a doctor.

My outside rea<ling and term papers for

English and histor\ are alwa\s done in

the field of medicine whenever the

teacher is liberal enough to permit such.

My favorite subject is biology and I

have spent many hours in the laboratory

as a teacher assistant. My long-term re-

search project, which 1 am exhibiting,

deals with the scientific control of the

growth and reproduction of free li\ing

protozoan. 1 am a winner in the school

fair this year and will exhibit the pro-

to/.a project in the forthcoming district

f;iir. In 1960, I exhibited in school, dis-

trict, and city science fairs also.

Pre^entK I am apphing to the Kngi-

neering and Science Division of the Na-

tional High School Institute for a five

week course this summer at the Evans-

ton campus of Northwestern I'niver-

sit\'.

It 1 had but one \\i>h, it would be

foi' more hours in the (la\, more d.ays

in the week, and more weeks in the

year. Life is tidl, exciting, and wonder-

ful, anil 1 t]\ not to waste an\ part of

It.
???

Maid-of-Honor Judy Grove, Woodrlv-

er H. S. JETS, Woodriver, III.

ME
.My name is Judith .Ann, but some-

times 1 am Judy. We are \ ery close yet

two entirely different people. We have

been together since the \ery begiiuiing.

and we have never had an argumejit.

I remember when we were vounger.

During the mcuning, Judith Ann would

watch Mr. Wizard and after lunch

Judy would play house or make nuid

pies. In junior high we really had trou-

ble finding time to be different. Classes

didn't present any problems, but during

study hall Judy wanted to make flowers

for the spring dance and Juilith .Ann

wanteil to go to the science room to

feed the tropical fish or rearrange the

model universe. We finally compronu'sed

by staying in after school almost e\er\'

night.

Our first two years in high school

were rugged. Jud\ often toiuul herself

wanting to make apologies for Ju<lith

.Ann because here the students took ;i

dim view of .luycine who reallv enjoyed

studying. Hut we managed to go to all

the sockhops and ball games and do all

the things Judy liked, as well as to

make good giades.

During our junior year Judith .Ann

was chosen to rake part in an advanced

science program which was sponsored by

a local industry. She was thrilled be-

cause this was an opportunity to do

something really "scientific" and have a

chance to meet an honest-to-goodness

college professor. Judy was happy too,

because this meant she would have a

chance to meet all the people who had

been chosen from the other area high

school ^.

The next summer m\ parents sent us

C'liilimii d 'III pii<ii 4(1. (.<il. .1
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'' P'Tiodic Tabl*^ lists all the known dements of the world w r U\k rh3,n half of them used by Union Carbide

This is the world of Union Carbide

Millions of people have used such Union Carbide products as

Prestone anti-freeze, Eveready flashlights and batteries, or Pyrofax

bottled gas. But the major part of Union Carbide's output is in basic materials,

employed by more than 50,000 industrial customers to fill everyone's life

with useful things.

The 70,000 people of Union Carbide operate more than 400 plants,

mines, mills, laboratories, warehouses, and offices in the United States,

Canada, and Puerto Rico. With these vast resources and skills, and the help

of 35,000 suppliers, they create a variety of products in the fields of metals,

carbons, gases, plastics, and chemicals.

It is men and women working together to provide new and better

materials that gives full meaning to Union Carbide. And the people of Union

Carbide, backed by 128,000 stockholders, will go on producing the necessities

and conveniences that will help keep our standard of living the highest

m the world. Periodic Chart eWelch—Chicago

The terms "Eveready," "Prestone" "Pyrofax", and "Union Carbide" are trade marks of Union Carbide Corporation.

You will be interested in the

career opportunities mailable
with Union Carbide in carbons,

chemicals, gases, metals, plas-

tics,and nuclearenergy.Why not

look oivr our literature in your
placement office^ For further in-

formation write for Booklet FF,
Union Carbide Corporation ,270
Park Avenue, New York 17,

New York. (Pleasementionyour
career field.)

UNION
CARBIDE

... a hand
in. things to come
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Moon crawler

thing goes according to plan, this

spideilike object— the "Surveyor"— is

expected to land on the moon's surface,

look at it, feel it, and bite into it. It will

have electronic sight and touch more

sensitive than a man's, and will trans- can withstand the high temperatures
mit to earth direct information on what
the moon looks like and what it is made
of. What metal will this machine 7ieed

to survive the moon's extreme cold

without getting brittle? What metal

that occur in flight'? Engineers will

most likely find the answer in Xickel-

containing alloys. They offer tremen-
dous resistance to crippling super-cold,

stand up in blazing heat.

How Inco Nickel helps engineers make new designs possible and practical

Gyron—dream car that .iiivca itself. A
gyroscope would stabilize this two-
wheeled vehicle of the future, which en-

visions automatic speed and steering

control. A computer would let you "pro-

gram" trips on a non-stop highway. For
lasting beauty, trim areas would be

coated with Xickel-Chrome plating, the

bright, corrosion-resistant finish.

Hydrofoil ship— a new concept in sea-

going design. Xow under development,

such vessels are planned to travel 100

m.p.h., skim over the tops of waves like

flying fish—lifted aloft by a set of un-
derwater foils, or wings. The metal for

these all-important wings? Good bet is

a nickel alloy for strength, resistance

to corrosion and cavitation ei'osion.

Whatever his area of exploration,

today'.< eng-ineer knows that Nickel-

containing metals can make many
new designs perform better. For com-
plex components of a moon surveyor,

or the decorative plating of a gyro-

scopic car. Nickel, or one of its alloys,

meets the demands of a wide range
of service conditions—makes an ex-

cellent choice for products we use to-

day, and for tomorrow's new designs.

You'll find Inco's List "A" helpful

and informative. It has descriptions

of 200 publications, covering applica-

tions and properties of Nickel and its

alloys. Write: Educational Services,

The International Nickel Company, Inc.

(57 Wall Streit, New York 5, X. Y

A INTERNATIONAL NICKEL
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Tnco-Cnnada)
— producer of Inco Nickel, Copper, Cobalt, Iron Ore. Tellurium. Selenium. Sulfur and Platinum, Palladium and Other Precious Metals.
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Edward M. Davis, Jr. (B.S.E.E., Carnegie Tech '55; M.S.,

Cal Tech '56; Ph.D., Stanford '58) is directing microelec-

tronic device development at IBM's Poughkeepsie, New
York Laboratories.

^

DR. DAVIS AND MICRO-DEVICES

When Dr. Edward M. Davis was working for his bachelor's

degree, miniaturization was a novelty. Today, with the tran-

sistor and the printed circuit commonplace, micro-miniatur-

ization is one of the newest challenges in electronics. Ed

Davis is helping to meet that challenge.

Today'scomputeroperationstakeonlymillionths of a second;

tomorrows may accelerate to billionths. In a billionth of a

second, however, even light can travel only about a foot, and

the physical sizeof an electronic circuit may slowitsoperation

critically. The answer is in micro-electronics where complete

circuits a re packaged on minuscule substrates, and each tran-

sistor may occupy less than a thousandth of a square inch.

Since early in 1961, Ed Davis has been in charge of an IBM

engineering project exploring the parameters of advanced

micro-devices. Hisworkmayverywell helpestablish the tech-

nology of future computers. Equally important, he and his

colleagues are already gathering significant knowledge in

the advanced study of solid state electronics.

A basic approach is encouraged at IBM. Whether in research,

development, manufacturing, or programming, the IBM sci-

entist and engineer are encouraged to go to the heart of the

problem.The I
BMrepresentativeinterviewingonyourcampus

will be glad to discuss with you the opportunities in any one

of these fields. All applicants will receive consideration for

employment without regard to race, creed, color or national

origin. 'Vour placement office can make an appointment, or

you may write, outlining your background and interests, to:

Director, Technical Employment

IBM Corporation, Dept. 894

590 Madison Avenue

New York 22, New York
®

You naturally have a better chrnce to grow with a growth company.

IBM
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The sun tried to shed the dense

clouds that clung to it and to rise above

the rocky walls of the quarry. It was

early Sundav morning and the fog

seemed to seep from the water in front

of me. Fred broke the early morning

stillness.

"Are you going through with it?" he

said.

"Yes," 1 said, "I'm going all the

way." I started to tell him why, but he

pointed to the pile of equipment in front

of me. I forced myself into the thick

neoprene suit that was to protect me
from the icy water. It covered my body

from head to foot, constricting my mo-

tions. Next came the tanks of air—70

some pounds of apparatus that would

enable me to breathe underwater

—

strapped firmly to my back. I tightened

the straps across my chest and stomach

and leaned forward to support the load.

The lead weights and the thick bladed

knife went into place about my waist

by bernie gaudi, EE ^62

and I was almost ready. Staggering to

the edge of the water, I began my final

preparations. I struggled into my flip-

pers, put on my mask, and adjusted the

mouthpiece from the breathing appar-

atus. Sweat rolled down my back be-

neath the suit as I stared at the water.

Through a film of glass, I could see

the bottom far below. I dropped for-

ward and felt the icy water surround

me and pull me under.

Escape

The sun broke free of clouds and the

water blazed with light. 1 slowly sank

beneath the surface. Weight vanished

from my body. The first breath of sweet,

clean air from my tanks filled me with

excitement. I felt a great surge of free-

dom. My mind was swept clean of the

problems of land. Effortlessly I glided

downwards. I leveled off and the beauty

of the quarry floor some fifty feet below

lay open to my gaze. Rocks of all sizes,

broken tree limbs and forgotten tin cans

were transformed by the water so that

they looked much closer — almost with-

in reach. I stopped the movement of my
legs and hung suspended in the water.

1 breathed deeply and floated upwards;

I exhaled and sank deeper. The slight-

est movement of my flippers caused me
to move forewards, to the right or left,

as if by magic, as if the mere thought

of motion was all that was necessary.

Ripples passed through my field of

vision. A school of fish went merrily

on their way. The silence of the

underwater summoned me to peace

and tranquility. I was free, free, and

the world below lay open to my search.

Worries of home and school were for-

gotten. Problems of money, love and

self-justification melted from my body.

I planed downward with the silvery

shafts of light from above.

Pain

A fire shot into my forehead. The
weight of the water pressing down upon

me made itself known. I checked my
descent and tried to equalize the pres-

sure on the inside and outside of my
ars. Swallowing, 1 forced air into my
nask to ease the discomfort that the

jressur? of two atmospheres was caus-

ng. My right ear suddenly cleared with

I pop, but my left ear refused to give me
xiief. I started upwards, but Fred

.••axed to me from below and beckoned

for me to follow. Hesitantly I again

pointed my head into the pain that I

felt lay below. I held my nose and

forced air into my ears until I felt that

they would burst outward. They cleared

and I dropped deeper. My depth gauge

read sixty feet and 1 was on the bottom.

I leveled off and began to explore the

boulder strewn terrain. A greenish-blue

moss covered the rocks that 1 had seen

from above. I swam forward.

Fear

The color about me changed from

lush blue-green to brown. The vegeta-

tion died away from the rocks. I swam
over a low line of jagged boulders.

Then I saw it. Yawning in front of me
like an open woimd was the great pit.

Black particles of silt whirled from the

depths. I breathed hard and the air from

my tanks suddenly seemed dry and arti-

ficial. My throat felt constricted. My
temples began to pound. I stopped at the

edge and hung to the slimy rocks that

marked the brink. The silence seemed

alive. Thoughts drifted over me like silt

from the pit. "It's not down there. You
had better go back. Go back. Go back."

The words kept nmning through my
head. 1 looked towards the surface and

then I saw him. Fred hung motionless

in the water above the pit. His black

arm pointed downward. He spoke with

each breath of air that I drew from my
tanks. Dive. Dive. Dive. The black arm

pushed me away from the shallow water.

I released my hold on the rocks and

swam o\er the pit. Defiantly I looked

upward and then lowered my head and

began making my descent. Immediately

I crossed the thermocline and I could

feel the icy change in temperature of

the water around me. Night came. Pres-

sure increased and I could again feel the

weight of the water in my ears. "Please

don't drive so fast." Mother begged

from the past. The black arm from

above forced me deeper.

( (jOiitiniicd (III Piigc 36. C.til. 3)
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ON'S

^ii^lESEARCH

AND

, 1^ DEVELOPMENT

CENTER

• This vast, 217-acre complex of test cells and

modern laboratories is the Alhson Division, Re-

search and Development Center in Indianapolis.

Here, Alhson scientists and engineers are pursu-

ing numerous chaUenging and exciting research

projects involving power and propulsion systems

of the next generation.

Facilities at Allison's R&D Center include a high

altitude chamber capable of simulating altitudes up

to nearly 200 miles. Presently the chamber is a

prime data source for studies relating to magneto-

fluiddynamics and the environmental simulation of

space radiators.

Allison's Rocket Propulsion Facility includes

laboratories for rocket motor and nozzle testing.

An 18 X 64-foot rocket propulsion chamber is ca-

pable of testing up to 1000 pounds of either sohd or

liquid propellant at 25,000 pounds thrust.

Rocket propulsion nozzles can be tested over a

thrust range of 100 to 25,000 pounds in the nozzle

test facihty. In the nearby combustion laboratory,

engineers can study the internal characteristics of

gas turbine nozzles. Here compressed air can be

supphed at pressures up to 270 psia, with exhaust

pressures simulating altitudes from sea level to

75,000 feet—an available pressure ratio of more

than 500 to one.

Latest addition to this phase of our research pro-

gram is the sohd fuel rocket static test firing pad in

a remote section of the R&D Center. Designed and

built by Allison to accommodate rocket thrusts up

to 12,750 pounds, this new facility is being used for

evaluation and perfection of such current projects

as space vehicle and attitude control systems, and

advanced rocket nozzles. Provisions are incorpo-

rated to apply varying degrees of yaw, pitch and

roll—conditions that are corrected by the attitude

control system to demonstrate its abihty to keep a

missile or space vehicle on its programmed course.

Of course, these are only a few of the facilities

and research projects at Allison. There's a labora-

tory for virtually any requirement—physical optics,

radio-isotope, infra-red, sohd state physics, physical

chemistry', direct conversion, heat transfer, fluid

dynamics, to name a few.

And the story doesn't end here. The Allison

Scientific Advisory Board, American and European

consultants, and the vast resources of the entire

General Motors organization also support Allison's

efforts.

These extensive facilities plus research work un-

derway and nearly half a century of experience in

energy conversion represent the capabilities which

Alhson is harnessing in its contribution to the

aerospace needs of the future.

Energy Conversion Our Business

ALLISON DIVISION
MARCH, 1962

GENERAL MOTORS CORPORATION
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how much do you know
about MITRE?

Much of MITRE'S work is on
the fringes of a new technology
— and a great deal of it is highly

classified. It is not surprising

then that many young scientists

and engineers have only a vague
idea of what .MITRE does.

MITRE's prime mission is to

design, develop, and help put
into operation global command
and control systems that give our
military commanders e.xtra time

for decision and action in case of

enemv attack. Tvpical svstems
are SAGE, XORAD, MIDAS,
BMEWS. and SPACE TRACK.
MITRE assists the Air Force

in its systems management re-

sponsibility by engaging in sys-

tems planning and engineering,

including feasibility studies, cost

studies, operations research, test-

ing and evaluation and preUmi-
nary system design.

At MITRE you would become
identified with projects of the ut-

most national urgency — proj-

ects that oflfer a real challenge to

the talented scientist.

The rewards are great. Salary

and benefit plans are competi-

tive. MITRE offers an excellent

Educational Assistance program
that gives every encouragement
to employees who wish to con-

tinue their academic interests.

(At the present time, MITRE
employees are attending 15 near-

by institutions, including M.I.T.,

Harvard, Xortheastern Univer-

sity, and Boston University.) At
MITRE you will live and work
in pleasant suburban Boston.

Assignments are also being

made at facilities in Colorado
Springs, Colorado and Washing-
ton, D.C.

Appointments are now being made in the following areas:

• Operations Research
• Communications
• Human Factors

• System Cost -Analysis

• Econometrics
• Radar Systems
and Techniques

• System .\nalysis

• .Advanced System
Design

• Computer Technology
• Mathematics
• Air Traffic Control
System Development

• -Antenna Design
Microwave
Components

• Space Systems
Command and Control

• Space Surveillance

• -Astrodynamics

Watch your college newspaper for dates when MITRE will interview on
vour campus, or, write in confidence to Vice President, Technical Operations,
The MITRE Corporation, Post Office Box 208, Dept- UIT3 Bedford, Mass.

THEI

MITRE
fj.»-aj.».wmj».M.'i

Formed under the spon.sorship of the Massa-
chusetts Institute of Technology and now
serWng as Technical Ad\isor to the United
States Air Force Electronic Sj-stems Di%Tsion.

An Equal Opportunity Employer

AS AN

ENGINEER

by Larry Druffel, EE '62

Now that men are beginning to reach

for the stars, many "practical " people

watch sadly as millions of dollars van-

ish into thin air. Above the roar of

rockets and cheering crowds comes the

question. "What good does it do?" At
every frontier, scientists have had to

cope with such crtical kibitzing of skep-

tical conservatives. L nfortunately. these

"practical" men are the same who Ara.\\

their life blood from the purely theoreti-

cal information acquired through sci-

ence. Yes, the same engineers who are

guilty of this intolerance are the ones

who must admit that the resulting theo-

retical knowledge has enabled them to

animate the world of Jules Verne.

Many of the conveniences of today

are the result of yesterday's information

which had no immediate application.

For instance, when the semiconductor

was invented, no one knew, "what good
it would do." but the facts were re-

corded for later use. Here was an em-
pirical fact, une.xplainable and unusable.

In attempting to explain these facts, sci-

entists gathered new knowledge of semi-

conductor qualities, but still no applica-

tion. Enter the engineer! As melodra-

matically as the entrance of Sherlock

Holmes, the engineers of Bell Labs ap-

peared on the scene to coordinate the

facts, fill in the nece>sar\' details, and

with an "aha!" create! an electronic

revolution. Because these engineers un-

derstood the value of theoretical infor-

mation, we now carry radios in our

pockets, hide hearing aids in our ears,

and compress a complete laboratory" into

a nose cone. This is just one instance

which exemplifies the importance of

theoretical research and the relationship

between the scientist and the engineer.

There are two t>pes of research, one

suited for the engineer and one for the

scientist. When the question to be an-

swered implies a definite goal, such as

"How can I . . . ? ' then the responsi-

bility lies with the engineer. When basic

infonnation is sought or a phenomenon
is to be explained, it is time to look in

the yellow pages for a scientist. The true

engineer recalls the following passage

from Faith of An Engineer (P. 10).

"Except for this heritage of accumulated

experience, my efforts would be feeble."

He realizes his relationship with theo-

retical science and will be heard defend-

ing it, not criticizing it. As aspiring en-

gineers, students will do well to take the

example of their professional fathers and

regard science in its true light, not with

critical intolerance.
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WHAT?

MECHANICAL ENGINEERS

IN A

CHEMICAL COMPANY?

True, we do employ a number of chemists and

chemical engineers at Du Pont. But our need for

mechanical engineers is just as urgent. In fact, the

ratio of MEs to CHEs at Du Pont is 10:17.

Why? Well, we need mechanical engineers to

build new plants, equip and operate them. We need

them, too, to design and build equipment and to

develop new processes.

Just as important, we need mechanical engi-

neers to help us improve our present manufactur-

ing processes, which are constantly under study.

How can we operate more efficiently, more

economically? How can we better our products?

Mechanical engineers play an important role in

supplying the answers.

In a company the size of Du Pont— with annual

sales of $2,000,000,000, investment in plant and

equipment of another $2,000,000,000 and research

expenditures of $90,000,000 a year— there's a

wealth of opportunity for the mechanical engineer.

Just as there is for engineers of almost every

specialty— and for chemists, physicists and math-

ematicians, too.

Clip and mail the coupon for more information.

E. I. du Pont de Nemours & Co. (Inc.)

Room 2419-3 Nemours Building

Wilmington 98, Delaware

Please send me the booklets I've checked below:

Du Pont and the College Graduate

Mechanical Engineers at Du Pont

Your Engineering Opportunities at Du Pont

Chemical Engineers at Du Pont

Name ,

Class Major -Degree expected.

College,

My address.

City _Zone_ ^ State.

An equal-opportunity employer

fflte
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY
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...ELECTRICAL ENGINEERS AND PHYSICISTS

The variety of the

projects we're work-

ing on at Norden
means interesting,

challenging and var-

ied assignments for

you from the very

start.

For example, you
might be working on

a project like this—
Norden'scontactan-

alog display reveals

inasubmarine'scon-

trol room, on a single

screen, every key
parameter: pitch,

roll, heading, surface

and bottom posi-

tions. This sophisti-

cated system, utiliz-

ing advanced tele-

vision and computer
techniques, was de-

veloped from con-

ception to hardware

in less than eighteen

months.

YOU'LL FIND AW
TAHIETT
OF CHALLENGING ASSIGNMENTS

Or a project like this . . .

Norden's small inertia! platform—it

weighs less than 20 pounds, and meas-

ures only 8 X 10 inches— is an advanced

navigational device with applications for

missiles, aircraft, surface vessels and

submarines. It is designed to maintain

stability, regardless of the heading, pitch,

or roll of the vehicle it is helping to guide.

Or an assignment like this . . .

One of the 60-odd varieties of Norden
analog digital converters used in aircraft,

missiles, and ships, for both military and
commercial applications. This shaft po-

sition encoder is typical of sophisticated

Norden rotating components, many of

which require specially developed micro-

miniaturization techniques.

If you like to explore the unknown ... if you like to work with difficult problems and

see them through to successful conclusions, you'll like Norden. Our new multi-million-

dollar engineering-research and manufacturing facility at Norwalk, Connecticut,

provides you with the laboratories, test equipment, computers and other equipment

you need to meet the challenges you'll find here.

Norden's location in Fairfield County offers you living, recreational, and cultural

advantages that our engineers have told us are unequalled anywhere else.

And since you're certain to want to continue your studies, Norden offers you an

excellent tuition refund plan for graduate work.

If you're an electrical engineer or physicist who will graduate in January

or June, talk with your Placement Officer, or write direct to Mr. J. E.

Fitzgerald, Technical Employment Manager. We'd like to show you

how much Norden can mean in your future.

An equal nppnrttnuty employer.

f
NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION

Norwalk, Connecticut

* t * or .

* NORDEN

OWE . . .

((Idiiltniii (I jiDiii I'ti^c 32)

My outstretched hands sank in some-

thing soft and slimy. Surprised, I real-

ized that this was the bottom. My eyes

became accustomed to the darkness and

vajjue shapes took form. I reached out

my hands, but the shapes crumpled and

swirled away from me. I turned away

from the knowledge that lay on the bot-

t'lni and swam for the surface.

Couj iision

Suddcnh I leali/.ed that something

was wrong. I had been swimming for a

long period of time and the water still

surrounded me like ink. The eric glow

from my depth gauge told me that I was

at zero feet. I shook the gauge and a

tremor went through my body. I blund-

ered (iff in a new ilirection and the

darkness continued. I tried to see the air

bubbles from my tanks and with dis-

belief noticed that they were streaming

off to the right. My head began to spin.

Vertigo. Confusion of the deep. I tried

to breath, to think, but the water

clutched at me and drove me off in still

another direction. I tried to follow my
air bubbles, but they swirled about me.

My breath came in ragged gasps. I

could feel the air draining from my
tanks, I dropped m>' weight belt. I tried

to relax and let my natural buoyancy

carry me to the surface. I felt myself

moving. Yes, and the bubbles from my
tanks followed me. I started kicking my
flippers. Confusion left me. Shooting up-

wards, I took a large gulp of air. A new

fear clutched at me and I swam faster

and faster towards the surface.

Fear and Pain

My ears again. The pressure on my

body decreased. Shooting through the

thermocline, I saw the trail of bubbles

behind me. My chest burned and I

realized that I was rising too fast. "Bub-

bles will form in your blood." "Bends,

Air Kmbolism— ."
I tried to check my

ascent, but my body had become too

buoyant. My mind clouded with pain.

The pressure in my chest increased with

my expanding lungs. Realizing that I

had been holding my breath, I exhaled

quickly. A burst of red bubbles from my
mouth showed that I was too late. The
surface loomed only a few yards from

my upturned face and I tried desperate-

ly to stay do\\n. I was in a speeding

automobile, out of control. There was

nothing I could do. 1 broke free of the

water and lay on the surface gasping

for air. Blood filled my mask and bub-

bled from my mouth. I tried to take a

deep breath but a weight was pressing

on my chest. It was crushing me and

sending waves of red pain into my brain.

Call for help, but my voice caught in my
throat and a cloud settled over my eyes

cutting of? the light. "'
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FORGED , . . to end field failures

This forging forms the critical stress-bearing

segment of the turnpost on which a rugged hy-

draulic loader rotates. It must withstand the sud-

den high-magnitude stresses transmitted by the

17-foot boom, even in the bitter cold of northern

winter logging operations. It replaced a less de-

pendable part that had caused costly breakdowns

in the field. By converting to forgings, the manu-
facturer ended turnpost failures.

Why did the designer look to forgings for

superior strength and reliability? Because forged

parts start with refined metals, uniform through-

out. By hot-working this superior stock between

precision dies in forging hammers or presses, the

structure of the metal is improved even further.

That's why forgings offer unique opportunities to

improve strength-weight ratios and reduce pro-

duction costs.

Forged parts withstand the landing impact of

jet aircraft, yet are light and strong. They help

restrain the tremendous temperatures and pres-

sures involved in modern missile technology; im-

prove the performance of vital automotive parts.

Forgings enhance the safety factor of our high-

speed world.

Research projects sponsored by the forging in-

dustry and its suppliers will increase even further

the ability of forgings to endure the extremes of

temperature and the greater stresses inherent in

the engineering challenges of tomorrow.

Be better informed about the advantages of

forged parts. Write for documented case studies

of forged parts converted, at a saving, from less

satisfactory higher cost processes. Address: Drop
Forging Association, Dept. E-2, 55 Public Square,

Cleveland 13, Ohio.

For more information, see our 4-page, full color advertisements in these

maga-ines: Machine Design, Product Engineering, Steel,

Materials In Design Engineering and Automotive Industries.

When it's a vital part,

design it to be
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ELECTRICAL MEANS OF IMPROVING ROCKET
ENGINES

by Robert Tortorelli,

Lane Technical High School,

Chicago, Illinois

The primal) purpose ot a propulsion

unit ill space is to act against inertia. A
space vehicle has no outside nisss to push

against in space, therefore the \ehic!e

carries mass to provide acceleration by

reaction. The propulsi\e force is pro-

portional to the rate of mass flow in

pounds per second and mass velocity.

Absence of air friction allows extremely

small thrust to take a \ehicle great dis-

tances.

At the moment only chemical rockets

are used in space. The mass expelled is

the fuel burned to furnish the thermal

energy for ejection. There is no neces-

sity for that arrangement, howe\er,

since the ejected mass can also be ac-

celerated by thermal energy from a nu-

clear reactor or electric arc. Nonthermal

methods, such as electromagnetic or

electrostatic fields can also accelerate

the propellant.

A space engine can be evaluated in

many ways. "Specific impulse," or the

ratio of thrust produced to the mass

consumed, measures fuel economy. It

can be thought of as the time required

to burn a pound of fuel at a rate of

one pound of thrust. Specific impulse is

enlarged by reducing mass flow and in-

creasing the velocity of ejection.

Previously, specific impulse was in-

creased by increasing exhaust \elocity

by burning fuel at the highest tempera-

ture to extract the most energy in chem-

ical and luiclear rockets. At 7,000 F°
all chemical bonds break, thus limiting

combustion temperature. Impulse rock-

ets produce only a few hundred seconds

of specific impulse.

Electrical propulsion is a possible an-

swer to higher specific impulse. The
three electric engines are electrothermal,

electromagnetic and electrostatic. The
results are higher economy, low thrust

and longer periods of operation. Design-

ers are faced with two problems: (1)

a way to feed energv into the fuel to

provide higher possible velocities ; ( 2 )

light sources of electrical energy.

Electric arcs produce much higher

temperatures than any chemical reaction.

Plasma-jet heating will yield specific

impulses vip to 2,000 seconds possible

on thermal rockets. The propellant is

heated to between 20,000 and .^0,000

F°. This is the upper limit for thermal

rockets: if the gas gets hotter it loses

excessive energy and cooling can no

longer be achieved sufHcienth'.

To reach even higher impulse levels,

requires a means of accelerating the pro-

pellant in a direct stream. One method
uses the electrical conducti\it\ of the

gas stream produceil b\ an arc to ac-

celerate it with a magnetic field. As an

example, if electrodes are put on the

opposite sides of a stream of gas from

an arc chamber a current will go across

it; and a magnetic field perpendicular

to the stream and current direction will

accelerate the stream. Methods of this

type raise the specific impulse to 4.(1(111

from 2,000 seconds.

Another method of accelerating the

gas stream is through the effect of static

electric fields on charged particles. Be-

cause of greater mass, easily ionized cesi-

um positive ions are used instead of elec-

trons. After being accelerated in a high

voltage field, the ions must be neutral-

ized b\ the addition of lost electrons or

electrons will collect on the ship and

slow down the positively charged stream.

A hot filament at the rear of the engine

satisfies this need. Such systems can de-

velop from 5,000 to 111(1,000 seconds of

specific impulse.

Inefficiencies will be reduced contiiui-

ously through better techniques. Much
research still remains to be done in this

field before all the advantages can be

known. Larger chemical and nuclear en-

gines could produce more thrust per

pound of weight, but the thrust deli\-

ered by the plasma-jet and electromag-

netic engines could be a few hundred
pounds and by ion engines only tens of

pounds.

The picture is not clear as for the

power sources. Batteries of the chemical

type are out of the question.

One possibility is a conventional nu-

clear power plant, a fission reactor run-

ning a turbogenerator. However, it

could only be used efficiently in large

rockets. If fusion reactors become prac-

tical, they might be a good source of

power.

The sun pours out more than a kilo-

watt per square meter of energy outside

the earth's atmosphere. This energy can

be tapped b\ solar furnaces and used to

run a turbogenerator, though solar bat-

teries are low in power and efficiency.

When the power problem is solved,

electrical engines could be used in slow

freighters to the moon. Mars, Venus,

etc. The profits of such an operation

could be great. With electrostatic en-

gines, the payload is almost sixty percent

of the vehicle compared to only twent\

per cent in chemical or nuclear rockets.

The problems should be overcome in

time and space vehicles could be built for

almost any mission, from carrying fine

scientific equipment to cigars and cos-

metics for colonists on the moon. ???

the

Chemical

Engineer
by Daryl Reedy,

Peoria, Illinois

The Chemical Engineer is required to

adapt chemical processes to industrial

operation. The commercial preparation

of chemical substances requires a vast

knowledge in electrical and mechanical

engineering as well as chemistry. He
must also be experienced with labor con-

dition in accounting, hygiene, and in

leadership. Manufacturing plants insist

more on chemical engineers since they

are really one man doing the job of two:

the chemist and the engineer. Many
processes disco\ered long ago ha\e had

to remain in the laboratory until the

chemical engineer has produced them on

a large scale with profit to the producer.

However wonderful a process may be

found in the laboratory, it is of no value

until it can be produced economically

on a large scale.

Th-' main divisions of chemical engi-

neering are design and operation. Many
engineers pass from one to the other,

but probably tlu-\ will exentually be-

come especialh interested in one of these

phases. The chemical engineer's field in-

cludes the production of acids and alka-

lies, dyes, fertilizers, gases, explosives,

synthetic drugs and perfumes, and also

of many products, such as leather, paper,

soap, starch, glucose, and sugar. It is

difficult to find anything in the making
of which industrial chemistry has not

had a hand.

Once given a reaction and told to go

ahead with a plant, the chemical engi-

neer applies his knowledge of chemistry.

He usually works in a manufacturing-

scale laboratory where he selects the ma-

terials for the plant and devises the best

method for production. He then applies

his mechanical and electrical engineer-

ing in designing and building the plant.

Although summarized in a few sen-

tences, the time needed to design the

plant and to install the special kind of

machinery required, so that the process

can be carried out yielding the largest

result at the lowest cost, may take sev-

eral years. L pon completion, the chemi-

cal engineer has once again supplied the

consumer and manufacturer with a bet-

ter product or process at a lower cost.

The future of the chemical engineer

will probably advance rapidly with more

and more discoveries in the numerous
fields of science. ???

Second and Third Place Open House Essay Winners
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Manned space flight requires reliable and

efficient ihermal and atmospheric systems plus

secondary power equipment. Complete, integrated

systems (such as those pictured above) are under

study at Garrett's AiResearch Manufacturing

Divisions. Their design reflects 20 years of leader-

ship in airborne and space systems, including

NASA's Project Mercury life support system.

Other project areas at Garrett include: solar

and nuclear power svstems for space applications;

electronic svstems. includin;; centralized flisht

data computer systems; and small i:a> turbines for

both military and industrial use.

.An orientation program lasting several months

in di\ersified areas is available to every newly-

graduated engineer to aid in his placement. It

includes working on assignment with experienced

engineers in laboratory, preliminary design and

development projects.

For further information about a career w ith The

Garrett Corporation, write to Mr. G. D. Bradley

in Los Angeles.

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing

Divisions • Los Angeles 4^5, California • Phoenix. Arizona • Airsupply-Aero Engineering

Sarrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited

AiResearch Aviation Service • Garrett International S. A. • Garrett (Japan) Limited
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Water Hammer . . ,

(Continuiii foi/i pdyc 13)

of the pipe.) As the initial pressure

wave reaches the reservoir end. it is con-

verted into a neutralizing pressure wave
and begins to travel downstream. ( To
travel in the direction opposite to that

which it had been traveling.) As suc-

ceeding pressure waves reach the reser-

voir end of the pipe they too are con-

verted into neutralizing pressure waves
and begin to travel downstream. When
the initial neutralizing pressure wave
traveling downstream meets the initial

maximum pressure wave traveling up-

stream, the initial maximum pressure

wave is reduced by an amount equal to

the reduction which has already occur-

red in the initial pressure wave. The re-

duced initial maximum pressure wave
will continue traveling upstream and

meet the second increment of neutraliz-

ing pressure wave. The initial maximum
pressure wave will again be reduced,

this time by an amount equal to the dif-

ference in pressure between the initial

pressure wave and the pressure wa\e
which immediately followed. ( Figure

4 ) . At the same time, the second maxi-

mum pressure wave is reduced by an

amount equal to the reduction which

had occurred in the initial maximum
pressure wave. .As can be seen by figure

four, the maximum pre.ssure rise at the

valve will last only until the initial neu-

tralizing pressure wa\e reaches the

valve.

For the time of closure to between

zero and 2L C the length of pipe ( X

)

over which the peak head acts can be

found by equating the times for the ini-

tial pressure wave to meet the ma.\imum

pressure wave. (Figure 4).

L C+(L — X) C = tc + X 2

X= (L— etc) 2

From this explanation and from study

of Fig. 4 it can be seen that if the val\ e

is not entirely closed before the initial

neutralizing pressure wave has an op-

portunity to reach the valve, the maxi-

mum pressure rise possible at the valve

will not be reached. This case of valve

closure is termed slow valve closure.

In analysis of hydraulic structures it

is important that water hammer be

taken into account and designed for ac-

cordingly. Solving the water hammer
problem may take the form of finding

the rate of valve closure such that the

pressure intensity in the pipe is main-

tained at a fixed value of maximum
pressure during the closing cycle, as

might be the case in larger hydraulic

structures. The solution of the water

hammer problem may take the form of

finding the maximum possible pressure

which may occur in the pipe line if an

instantaneous closure occurs, which
might be the case when extremely small

rates of flow or discharges of fluids are

involved. If water hammer is not taken

into account, pressures may be reached

within the pipe which exceed the maxi-

mum pressure which the pipe can main-

tain and rupture of the pipeline is very

likelv to occur. ?*?

Maid of Honor ....

((Jontiniii/i froiii Ptigi 27)

to California to visit an uncle. In Pasa-

dena Judith Ann visited California In-

stitute of Technologx" and saw many of

Cal Tech's research laboratories. Need-
less to say. Judith Ann was as impres.sed

with the wind tunnels as Judy was with

Muscle Beach.

Now we are seniors trying to write

an autobiography which will describe

both of us. Judith Ann has her fingers

crossed because she has wanted to at-

tend an Open House for many years,

and Judy—well, she is thrilled at the

thought of being a princess. We are

finally beginning to realize that we don't

have to be two different people. It is

possible to be interested in science and

still be a girl! 999

In The Spring a Young Man's Fancy . . .

Turns, and turns and turns and turns, &

CIVIL ENGINEERS:
Prepare for your future in highway

engineering-get the facts about new

DEEP-STRENGTH (Asphalt-Base) pavement

With today's "giant step forward" in pavement engineering—

DEEP-STRENGTH (Asphalt-Base) pavement—there is need for

engineers with a solid background in the fundamentals of

Asphalt technology and pavement construction.

Because new DEEP-STRENGTH Asphalt-base

construction provides the most durable, most
economical pavement modern engineering science

has developed, Interstate and primary superhigh-

ways in all parts of the country are being built with

advanced design DEEP-STRENGTH Asphalt pavement.

Already, more than 90% of America's paved roads and
streets are surfaced with Asphalt. And Asphalt pavements

have successfully kept America's wheels rolling since 1876.

Your contribution—and reward— in our nation's vast road-

building program can depend on your knowledge of modern
Asphalt technology. So, prepare for your future now. Write for

your free "Student Kit" about Asphalt technology.

The Asphalt Institute
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Kodak beyond the snapshot...

Deep in lacquer
That our name is never seen on a can

of lacquer doesn't mean we aren't in

it pretty deep.

Our newest cellulose ester for the

lacquer formulators has the butyryl-

ated, acetylated cellulose chains run-

ning much shorter than heretofore.

This results in higher solubility, which

means less solvent needed. It also

means poorer film strength, but that's

OK. A butylated urea-formaldehyde

resin, included at the right proportions

in the formulation along with the

proper catalyst, will cross-link to the

cellulose acetate butyrate during the

drying of the coating. To provide a

point of attachment on the cellulose

chain, we restore one out of 12 of its

hvdroxyls. This condenses with the

butoxv groups of the butylated urea-

formaldehyde polymer to split out

butyl alcohol.

Thus the short chains that are more
soluble in the can become very much
less soluble in the finish of a table on

which some gay dog has set down the

cup that cheers. No longer need a drop

of lotion spilled on the dresser trouble

the conscience of a good woman.

In these days of epoxies, silicones,

methacrylates, polyesters, etc., why do

we monkey with cellulose? What a

silly question

!

For one thing, we have shown how
admixture of cellulose acetate butyrate

can improve them all.

For another, cellulose is by far the

world's most abundant high polymer.

It is formed bv sunshine.

CELLULOSE TECHNOLOGY NEEDS
GOOD PEOPLE

From zoom cameras to zein, plenty

of lively careers are to be made with

Kodak in research, engineering,

production, marketing. Address:

(random notes)

Tlie happy eye

This is the Kodak Carousel projector. It

projects slides. Carousels symbolize

carefree abandon. Care lest slides jam
can be abandoned. Gravity feeds them.

Gentle gravity. Slides are automatically

lifted back to 80-slide storage tray.

Pushbuttons at end of long cord
advance slides, reverse, even refocus.

(Latter is largely for kicks. Slides get

prewarmed not to pop out of focus.)

See Kodak dealer for exact price.

First, though, consider the picture

below. It's an experimental viewing

device. An image is projected on a

translucent screen. No matter how
sharp the original picture, the simple

machinery behind the screen can

always improve the sharpness. It inte-

grates out optical noise. It also makes

the screen more pleasant to stare at.

Some very purposeful staring is being

done today.

Our long research on human vision

has more than happy-time slides

in mind.

"%1^

VISUAL ENGINEERING NEEDS
GOOD PEOPLE

Overlap in black
What would you say to a photographic

paper that comes out red or blue^
depending on the color of the exposing

light.

red blue

and black where they overlap?

We are currently advertising around in

various technical journals like Geo-

physics, Materials Research and Standards,

etc. to ask if anybody would be

interested in buying some rolls of paper

like that for experimentation. It might

be useful in interpreting the readings

of certain kinds of instruments. You
never know till you ask.

Note: Whether you work for us or

not, photography in some form will

probably have a part in your work as

years go on. Now or later, feel free to

ask for Kodak literature or help on
anything photographic.

EASTMAN KODAK COMPANY
Rochester 4, N.Y.



One of a series

Interview with General Electric's Dr. J. H. Hollomon

Manager—General Engineering Laboratory

0. Dr. Hollomon, what characterizes

the new needs and wants of society?

A. There are four significant changes

in recent times that characterize these

needs and wants.

1. The increases in the number of

people who live in cities: the accom-

panying need is for adequate control

of air pollution, elimination of trans-

portation bottlenecks, slum clearance,

and adequate water resources.

2. The shift in our economy from agri-

culture and manufacturing to ''serv-

ices'": today less than half our working
population produces the food and goods

for the remainder. Education, health,

and recreation are new needs. They
require a new information technology'

to eliminate the drudgery of routine

mental tasks as our electrical tech-

nology" eliminated routine physical

drudger>".

3. The continued need for national

defense and for arms reduction: the

majority of our technical resources

is concerned with research and devel-

opment for military purposes. But

increasingly, we must look to new tech-

nical means for detection and control.

4. The arising expectations of the peo-

ples of the newly developing nations:

here the "haves" of our society must
provide the industr>- and the tools for the

"have-nots'" of the new countries if they

are to share the advantages of mod-
ern technology. It is now clearly recog-

nized by all that Western technology is

capable of furnishing the material

goods of modern life to the billions

of people of the world rather than
only to the millions in the West.

We see in these new wants, prospects

for General Electric's future growth
and contribution.

Q. Could you give us some examples?

A. We are investigating techniques for

the control and measurement of air and
water pollution which wiU be appli-

cable not only to cities, but to individual

households. \^e have developed, for

Society HasNew Needs
and ^A/ants— Plan Your
Career Accordingly
DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering

activities. He is also on odjunct professor of metallurgy at RPI, serves in advisory posts

for four universities, and is a member of tfie Technical Assistonce panel of President

Kennedy's Scientific Advisory Committee. Long interested in emphasizing nev/ areas of oppor-

tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions.

example, new- methods of purifying

salt water and specific techniques for

determining impurities in polluted air.

General Electric is increasing its inter-

national business by furnishing power
generating and transportation equip-

ment for Africa. South America, and
Southern Asia.

We are looking for other products

that would be helpful to these areas to

develop their economy and to improve

their way of life. We can develop new
information systems, new ways of stor-

ing and retrieving information, or

handling it in computers. We can

design new devices that do some of the

thinking functions of men. that will

make education more effective and per-

haps contribute substantially to reducing

the cost of medical treatment. We can

design new devices for more efficient

"paper handling"" in the senice

industries.

Q. If I want to be a part of this new
activity, how should I plan my career?

A. First of all. recognize that the

meeting of needs and wants of society

with products and services is most
important and satisfying work. Today
this activity requires not only knowl-
edge of science and technology but

also of economics, sociology and the

best of the past as learned from the

liberal arts. To do the engineering
involved requires, at least for young
men. the most varied experience possi-

ble. This means working at a number
of different jobs involving different

science and technology and different

products. This kind of experience for

engineers is one of the best means of

learning how to conceive and design
—how to be able to meet the changing
requirements of the times.

GENERAL

For scientists, look to those new fields

in biologv", biophysics, information, and
power generation that afford the most
challenge in understanding the world
in which we live.

But above all else, the science explo-

sion of the last several decades means
that the tools you will use as an engi-

neer or as a scientist and the knowledge
involved will change during your life-

time. Thus, you must be in a position

to continue your education, either on
your own or in courses at universities

or in special courses sponsored by
the company for which you work.

Q. Does General Electric offer these

advantages to a young scientist or

engineer?

A. General Electric is a large diver-

sified company in which young men
have the opportunity of working on a

variety of problems with experienced

people at the forefront of science and
technolog)-. There are a number of

laboratories where research and ad-

vanced development is and has been
traditional. The Company offers incen-

tives for graduate studies, as well as

a number of educational programs
with expert and experienced teachers.

Talk to your placement officers and
members of your faculty. I hope you
will plan to meet our representative

w hen he visits the campus.

A recent address by
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revolution in space

iS

This amazing structure symbolizes the outer space theme for this year's Century 21 International Exposition in

Seattle, Washington. Called the Space Needle, it soars 600 feet into the air on three steel legs, tapers to a slim

waist at the 373-ft. mark, then flares out slightly to the 500-ft. level, and is crowned by a mezzanine, observation deck,

and a 260-seat restaurant that revolves slowly (one complete revolution an hour) while patrons enjoy their meals.

The Space Needle is a combination of sheer audacity and imagination with 3,500 tons of steel. Steel was

chosen because it would be faster to erect, stronger per unit area, quickly available. A relatively new type of

structural carbon steel called A36 was used because its greater strength (about 10%) permits higher design

stresses, at the same time maintaining factors of safety, and because it could be easily welded. This is an example

of the exciting materials and challenging projects engineers will find at United States Steel.

Be sure to register with your Placement Director. For information about the many career opportunities at

United States Steel, including financial analysis or sales, write U. S. Steel Personnel Division, Room 2301,

525 William Penn Place, Pittsburgh 30, Pennsylvania. U. S. Steel is an equal opportunity employer.

^J3S) United States Steel

TRADEMARK
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The dream lasts . . .with stainless steel

Now the new look of any dream house can be protected ... if

stainless steel is used in the right places. Gutters, downspouts and flashing will

never cause ugly corrosion stains. Doors and windows won't dent, warp, stick

or rust. And the strength of stainless steel makes possible screening so fine

you hardly know it's there.

Many other things stand up against the weather too—such as lawn

furniture, barbecues and garden tools. And inside the house, stainless steel

brings the same carefree beauty to kitchens.

The lifetime quality of stainless steel comes from chromium—one

of many essential alloying metals developed by Union Carbide. In the basic

fields of metals, as well as carbons, chemicals, gases, plastics and nuclear

energy, research by the people of Union Carbide will continue to help bring

forth more useful products for today's living.

You will be interested in the
career opportunities available

with Union Carbide in carbons,

chemicals, f^ases, metals, plas-

tics, and nuclearenergy. Why not
look over our literature in your
placement office^ For further in-

formation write for Boohlet VV,
Un ion Carbide Corporation ,270
Park Avenue, New Yorh 17,

New York. ( Please mentionyour
career field.

)

UNION
CARBIDE

... a hand
in things to come

APRIL, 1962



NO

Would you like to choose

from a broad spectrum of openings?

-I Would you welcome an early chance

to work on whole projects?
NO

NO

Do you give high priority

to fewer steps to the top?

YES

NO

Is choice of geographical location

important to you?

YES

NO

Do you tend to prefer

a formal training program?
NO

Will employee benefits

strongly influence your decision?

YES

NO

Can you handle the challenges

of early responsibility?

YES

NO

Do you welcome

individual attention by management?

YES

NO

Is job security one of your

most important factors?

YES

Is unlimited growth opportunity

—] an important prerequisite?
NO

Test yourself. Are you a small or large company man?

If you answered "yes" to six or

more questions, it indicates that

you're strongly attracted by the ad-

vantages of hoth large and small

companies. If so, you might be espe-

ciallyinterested inBabcock&Wilcox.

B&W is certainly a large and pro-

gressive company. Its 1961 sales, for

example, were more than $300

million. And every year, B&W in-

vests many millions of dollars in re-

search and development. B&W can

offer you all the advantages of a

large company—formal training

program, wide variety of job open-

ings (16 plants in 8 states)
,
plus the

security and benefits of a large, 95-

year-old organization.

B&W can also be considered a

small co7npn?iy. There are 149 larger

industrial companies in the U.S.

Growth opportunities are enor-

mous. Yet only 57 bachelor-level

students will be hired in 1962. This

select group will be given an oppor-

tunity to work on important proj-

ects at an early stage in their

professional careers.

Right now, B&W has challenging

job openings for both graduate and
undergraduate engineers and scien-

tists, including E.E., Ch.E., M.E.,

Met. E., Cer.E., chemists, and physi-

cists. Why not write for more infor-

mation? J. W. Andeen,The Babcock

& Wilcox Co., 161 East 42nd Street,

New York 17, New York.

Babcock&Wilcox



From The Editor^s Desk . .

s
Even though women have been in all branches of engineering since the early

1 900's, the United States still upholds an image which makes mathematics, sci-

ence, and other technical interests seem very "unladylike." High school girls shy

away from technical courses and concentrate on home economics and secretarial

courses, thus obtaining inadequate preparation for the study of science. As a

result, a vast supply of versatile, diverse, and competent engineering talent is

being wasted.

Social customs require little girls to play with dolls instead of trains, yet the

fact remains that engineering for women is intellectually satisfying, physically

possible, and potentially rewarding from the point of professional recognition.

The criticism that women are not physically suited for engineering may have been

justified several centuries ago when the terms engineer and skilled mechanic

were synonymous; however, the most strenuous engineering gymnastics required

today are the wielding of a compass and slide rule.

Perhaps a more valid criticism is that voiced by industry concerning the

rapid turnover of women engineers. For instance. General Electric has found the

average woman engineer stays with the company only three years. Many firms

feel it is a waste of time hiring and training a woman engineer who often finds

her job only an interesting intermedium between school and raising a family.

These firms should recognize, in light of the present day deficiency of engineers

and the cold war situation, that any organization needs a host of young engi-

neers, men and women. Women engineers can be vital in the early years before

home duties call, and in later years they can return and perform a service once

more. Industry and government alike should realize that even a small number
of trained women engineers could form a valuable reserve nucleus in case of

an emergency. During WWII women responded nobly to fill the gaps created by

men called to the service, and "Rosie the Riveter" has become a legend. No doubt

"Elaine the Engineer" will fulfill an even more vital role should any future war
occur.

Much of the hostile attitude toward women engineers on engineering cam-

puses is undoubtedly due to the competition they present. With women occupying

448 of the 451 job categories listed by the U. S. census—the three missing are

locomotive engineer, locomotive fireman, and firefighter— it is easy to see why
many male students may shudder at the thought of engineering suffering a

mass female invasion, yet after one century of medical training for women, in

1950 only six per cent of the United States' practicing physicians were women.
"Healing the sick" is unquestionably "more womanly" than designing a city

sewage system or public highway.

While the Soviet Union has over 29 per cent women engineers, the United

States has less than two per cent. The reasons for this are many ranging from

the present tendency in this country toward early marriages to the lengthening

span of training and advanced study required in a scientific field. The basic

reasons, however, ore the failure to remove the outdated social customs and the

laxity of informing every female child of high school age or younger of the

unlimited opportunities the engineering profession offers.

It is up to the colleges and universities to encourage qualified female regis-

trants; a duty of professional societies to exert their influence and prestige; and
an obligation for every male engineering student and engineer to accept the

opposite sex as a vital element in our quest as engineers for economic progress,

a higher standard of living, and a peaceful but strong nation.

-G. M. D.
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R by KENNETH BUCALO, '65
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Literally, the word "cryogenic"

means the generation of cold. Today,
however, the term is used as a synonym
for "low temperature." Early cryogenic

laboratories were concerned with meth-

ods for producing extrcmeh' low temper-

atures in their efforts to liquefy the so-

called "permanent" gases. The processes

of producing and utilizing refrigeration

over the entire low temperature range

is now being used so extensively that it

has constituted a relatixely new field of

engineering, known as cryogenic engi-

neering.

An example of the widespread inter-

est in cryogenic engineering is the at-

tendance at a senes of Cryogenic Engi-

neering Conferences held yearly since

1954. These conferences have been spon-

sored by the National Bureau of Stand-

ards at Boulder, Colorado. In 1960,

there were over 800 engineers and sci-

entists attending the conference. The
great majority of these delegates came
from commercial organizations, with a

strong representation from colleges and
universities. There were also a large

number of delegates from agencies inter-

ested in missile, space, and atomic en-

ergy activities. Representatives from the

French Atomic Energy Commission and
the famous Kamerlingh-Onnes Cryo-
genic Laboratory in Leiden were also

present.

Early Development
Cryogenic engineering, as distin-

guished from low-temperature ph\sics,

began in 1902, when Carl von Linde
put into operation the first \acuum

equipment to produce oxygen b\ the li-

quefication of air.

In 1927, the L nited States acquired

the rights to a liquid oxygen production

and distribution system which had been

developed in Germany by Dr. C. Hey-
landt. This system has been improved
in the L .8.A., and the large scale hand-

ling of liquid oxygen, nitrogen, and
argon has become routine.

Cryogenic engineering received con-

centrated attention by defense agencies

after the Germans luileashed their V-2
rocket, an alcohol and liquid oxygen
missile. The United States and other

countries have since developed and im-

proved such missiles, and the use of li-

quid oxygen has become pre-eminent in

the long range \ ariety of missiles.

Principles of Cryogenic Engineering

Cr\ogenic engineering alwavs involves

certain liquids which exist only as gases

at normal temperatures. The production

of cryogenic liquids requires two proc-

esses that may be carried out simultane-

ously. These processes are the separation

of pure gases from mixtures, and the

production of refrigeration to permit li-

quification of one of the pure fractions.

In commercial use there are generally

only three methods for producing low
temperature refrigeration. The first

process is vapor-compression refrigera-

tion, in which a vapor is condensed at

a high pressure, with the liquid being

throttled and evaporated at a lower pres-

sure. The second method is the Joule-

Thomson expansion (throttling) of a

compressed gas in combination with a

countercurrent heat exchanger. The
third method is the engine expansion of

a compressed gas.

The vapor-compression type of re-

frigeration can be arranged in cascade,

so that the boiling refrigerant in the

first stage condenses another refrigerant

in the second stage. Three such cas-

caded stages are sometimes used to li-

quefy natural gas (methane).

The production of liquid oxygen will

serve to illustrate a process in which all

three methods of refrigeration produc-

tion are used in combination with a sep-

aration process.

The first step in the process is the

compression of air to 2,000 psi. The air

is then cooled to —1-0 C. by ammonia
refrigeration where the water vapor is

removed. The air at —10 C. is then di-

vided into two portions. One portion

goes to an expansion engine where it is

expanded to about 90 psi pressure. This
expansion is as nearly adiabatic as pos-

sible, so that the temperature falls to

about -165"C. The other portion of the

divided air is cooled in the countercur-

rent heat exchanger by the outgoing

nitrogen gas. which is mentioned later.

After cooling it is throttled to 90 psi

pressure and joins the expanded air. At
this point, the throttled high-pressure

air liquifies. About 30'^i of the total

air becomes liquid, and carbon dioxide

is filtered from the air stream. The air

stream is then admitted to a double dis-

tillation column which separates the oxy-

gen and nitrogen. The oxygen fraction

(about 20^( ) is then withdrawn as a
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luiuiil :mil (k'li\ CIccl to a stoiajjc tank.

Ihe colli nitrogen \apor from the top

lit the coliinin then passes through the

previously mentioned counter current

lieat exchanger, ami the nitrogen is let

oft as a waste.

This process contains man\ applica-

tions of mechanical engineering: air

compression, heat e\ch,inge, efficiency of

expansion engines, refrigeration, proper-

ties of vapors and lii|ui<ls, heat balances,

mechanical design problems involving

stress analysis, metal fabrication, and

metallurgy. The only element outsiile

the training <if a mechanical engineer is

the distillation column, which is a classic

clement in chenncal engineering. Distil-

l.ition, however, is based on thermo-

dynamics, fluid flow, and vapor-liquid

relationships; therefore, it can be readi-

ly understood by any mechanical engi-

neer.

N'arious other t\ pes of gas separation

.ilso use cryogenic processes to attain the

final products of gases at ambient tem-

perature. One example is the separation

of methane from a gas mixture. This

process is used by the petrochemical in-

dustr\- in order to obtain proper purity

of starting gases. Another example is

the production of gaseous oxygen and

nitrogen. In this case the air is com-

pressed to only 75 psi. The refrigeration

load is greatly reduced and is supplied

b>' the expansion of a small portion of

the air through a turbine. A number of

these plants are now being built for in-

This U. of I. cryostat has a magnetic
field to counteract the earth's gravity

and can measure temperatures of

10'' below absolute zero.

stallation ui steel mill>, .uul each pl.uu

can proilucc up to ^IIH tons ot lii|uiil

ox\gen pel' da\

.

Hydrogen, lo he used for amm<ini.i

synthesis, is pr<iduceil b\ washing crude

Indrogen gas with liquid nitrogen to re-

move such impurities as carbon monox-
ide (CO-) and ammonia (CH,). Heli-

um is separated trom n.itural gas by ,i

low-temperature separation in which

partial condensation is employed. This

method is analogous to the refrigeration

drying of air. Low-temperature absor-

bents such as charcoal or silicagel are

sometimes used for final purilication of

either hydrogen or helium.

A thinl aspect of cryogenic engineer-

ing consists of the use and handling of

cryogenic fluids. A volume reduction of

between 6S(I:I and ')t():1 is obtained

with nearh' all liquefied gases. Ihis

\()lume reduction makes feasible the

storage and delivery of substantial quan-

tities of what would otherwise be a

cumbersome material. To obtain the

same degree of gas compression would
require pressures of 25,000 to 40,0(11)

psi. Pressures this great are clearly im-

practical.

Cryogenic Liquids

The first, and still most important

commercial cryogenic liquid to be stored

and transported as a liquid, is liquid

oxygen. In most instances the liquid is

\aporized and heated as needed so that

the ox\gen can be used as a base by the

customer. Liquid oxygen is a very pow-
erful concentrated oxidizer, and for this

reason, many long and intermediate

range missiles are powered by rockets

that burn liquid oxygen and kerosene.

Liquid hydrogen will also be used in

space rocket engines. Several plants have

been built to produce a substantial

amount of liquid hydrogen for these de-

velopments.

Liquid nitrogen, which is sold in bulk

to cryogenic users, is used as a biologi-

cal preservative, as a coolant for elec-

tronic equipment, as cold traps for

evacuation equipment, and in sonu'

metallurgical applications. CurreinK li-

quid nitrogen is being extensiveh used

in space simulators to provide condi-

tions of thermal radiation and high

vacuum. Applications of uses for liquid

nitrogen are quite diverse and frequent-

ly require the assistance of cryogenic en-

gineers.

Liipiid lu'luim IS currently of great

interest because it is extremely volatile,

and in the past it was produced only

on a small scale. Today, the govern-

ment has adopted a helium conservation

program which can make available ade-

quate amounts of helium gas for various

industrial or research purposes.

There ;iie a number of devices being

developed, that are dependent upon cer-

tain phenomena which occur onlv at

This simple looking device, located in

the U. of I. Cryogenics Lob, can pro-

duce and measure temperatures of

.3 above absolute zero.

temperatures attained with luiuid heli-

um. These devices include:

Higli-speed compact computers based

upon the iiroperty of superconductivity

at low temperature; ultrahigh gain am-

plifiers (.\lasers) which require low

temperatures to minimize thermal

noise ; the cryo-gyroscope which oper-

ates without friction, again a property

of superconductors; and cryogenic bear-

ings which operate without friction and

depends upon superconductivity.

Other cryogenic developments which

are in use or under development, but

which do not necessarily involve liquid

helium, include: liquid hydrogen bubble

chambers for studying the ultimate par-

ticles of matter ; cryogenic magnets to

permit attainment of enormously intense

magnetic fields for research purposes,

especially relating to self-sustaining nu-

clear fusion reactions; and cryo- pump-

ing as a means of attaining extremely

fast pumping speeds at high vacuums.

These and other research and devel-

oimient activities are still largely in the

li.inds (it the physicists. As they become

pi'.ictical, however, engineers will step

in to build plants, produce liquefiers,

produce practical equipment designs for

manufacture, and coordinate these de-

velopments with existing processes and

eiiuipment.

The cryogenic products and industrial

gases have a total annual sales of $5(K)

niillioii ,ind is expected to reach $650
million by I''fi4. Research anil develop-

ment .lie vital l.ictors in this business,

and the engineering aspects of cryogenics

are very closelv related with the inter-

ests and basic training of mechanical

engineers. Cryogenic engineering is a

m-w. interesting, and world wide engi-

neering field, with a great need for

fiiither research ;ind development by

present aiul tiitiire engineers. ???
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POWER
of an • • • • IDEA

A little o\er a hundred years ago an

Illinois farmer had an idea—an idea

which was to revolutionize American

education. He envisioned an educational

system which would provide training for

the middle class masses and more spe-

cifically an education which would pro-

vide branches of learning in fields re-

lated to agriculture and mechanical arts

as well as the then recognized fields of

scientific and classical studies.

Jonathan Baldwin Turner was not an

ordinary farmer—he was raised in

Massachusetts, graduated from \ ale and

came west to teach at Illinois College,

in Jacksonville. Mr. Turner was a man
of many talents and interests—teacher,

preacher, editor, and farmer—but above

all these talents he was a man of fore-

sight. He realized that the traditional

college of that da\. patterned after the

English and continental schools, was
both inappropriate and too expensive

for the large middle class.

His ideas were publicly presented for

the first time at an Illinois Teachers In-

stitute in Griggsville, Illinois, in 1850.

The title of his speech was "A Plan for

a State University for the Industrial

Classes," and it immediately attracted

much support. Turner proposed an edu-

cation for the common man—practical

as well as academic—in fields related to

agriculture and the mechanic arts. He
further proposed that each town and
community have a subordinate school

which corresponds to our present day
high school and elementary school.

Within the next few years, Justin

Smith Morrill, a Vermont Congressman,
presented a bill which became known as

the Morrill Land Grant Act when it

was signed in 1862, by President Lin-

coln, another Illinoisan. The act gave

each state a parcel of federal land which

8

by Dean H. L. Wakeland

could be sold or otherwise used to estab-

lish and support at least one school in

each state to teach such branches of

learning as are related to agricultural

and the mechanic arts.

This year we celebrate the Lasid-

Grant Centennial and in retrospect we
can see the power of one idea when it

is carried to fruition. Nearly all agricul-

tural colleges and many engineering col-

leges might never ha\e been started

without the leadership and subsidy pro-

vided by the Land (irant Act. A listing

of the sixty-seven Land Grant .schools

includes a large proportion of the truly

great universities in the L nited States

;

for instance, Penn State, Minnesota,

Illinois, Wisconsin, California, Massa-
chusetts Institute of Technolog\ . Ohio
State, Purdue, and Cornell are Land
Grant schools.

Since their beginning these schools

have placed emphasis upon a practical as

well as academic type of education which
could be obtained at a reasonable cost

as opposed to the traditional classical

education available only for an aris-

tocracy.

One hundred years ago only one of

each fifteen hundred young Americans
attended college as compared with one
out of three today. The strength of the

L nited States is not due only to its great

naural resources, but it is due to the way
in which she has developed the resources

of her peoples thru education. The farm
boy. the miller's son. the merchant's

daughter, and the slave's grandson have

become lawyers, doctors, teachers, and
engineers.

The growth of the engineering pro-

fession and the development of indus-

tries in America owe a great portion of

their success to the education provided

bv Land-(irant schools. Before these

schools were established engineering

training was available in only a few
private schools where tuition was expen-

sive and the teaching highly theoretical.

These new practical schools were the

first to offer specialized curriculum, con-

duct laboratory classes, consider research

as ail integral part of a university, and
carry on extension work thus expanding

the boundaries of the college campus.

Private and public schools now pat-

terned their teaching programs after the

practical schools. Today Land-Grant
schools are the largest single producer

of college graduates in the country'. As
examples, they provide fifty per cent of

all engineering graduates, forty per cent

of all doctorates in the physical sciences

and engineering, and one half of all reg-

ular and reserve officers entering the

Armed Forces.

Without the practical specialized edu-

cations provided by the Land-Grant
schools we may never have become an

industrial giant capable of winning two
world wars and giving people the high-

est standard of living ever known to

man. The development of our transpor-

tation system, power supply, food

sources, and public school system would
not have been as dynamic or as rapid

without the contributions of the Land-
Grant schools. The development of

radios, electric stoves, cars, harvesting

machines, airplanes and even satellites

are due in part to the practical educa-

tion which was made available to the

masses in America.

The power of one idea—the idea of

Jonathan B. Turner—can be seen in

America today in the achievements and

contributions of the Land-(jrant schools

and of all the fields which have profited

from his idea, none has profited more
than the profession of engineering, 999
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Garrett's Life Support System Sustains
America's First Orbital Astronaut

Garrett has provided the environmental system

vital to the space flights of the NASA-McDonnell
Project Mercury capsule. This 89 Ih system

controls gaseous composition, temperature and

pressure within the capsule for both suborbital

and orbital flight.

The system automatically maintains an oxvgen

atmosphere within a specified pressure range in

suit and cabin circuits during all phases of flight.

It also removes carbon dioxide, water and solid

particles from the oxygen, and controls the

temperature and humidity to comforlabie levels

within the pressure suit. In addition, the system

cools electronic equipment withiti the cajisule.

Garrett also designs, develops and manufac-

tures many other major systems and com|)onents

for aircraft, space and industry.

For further information aiiout other interesting

projects and career opportunities « ilh The Garrett

Corporation, write to Mr. G. D. Bradley in Los

Angeles.

Garrett is an "equal opportunity" employer.

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited

AiResearch Aviation Service • Garrett International S. A. • Garrett (Japan) Limited
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A
University

of Illinois

Engineering student

takes a visitor's

view of the freedom

or lack of freedom

tourists and the

Russian people

enjoy

There are hundreds of brightly colored churches in Leningrad, yet only 16 are

open for worship. This Russian Orthodox Church of the Redeemer is now
being converted into a museum.

by
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CIVIL RIGHTS /,'Ul
On my tour in the USSR, I often

asked myself the question, "Except for a

lower standard of living, just how do

these people differ from those in any

other European city?" Under the Com-
munist society, how much freedom do

they enjoy? Can they go to church?

Can groups assemble without raising

suspicions? Is "Big Brother" watching

all the time? I would like to describe

the extent of civil rights enjoyed by the

Russians from my observations as a

tourist.

I, like most Americans traveling in

Russia, faced several obstacles which

limited my ability to observe the typical

Russian citizen in action. In the first

place, I was in the Soviet L nion for

only a nine day period. The language

barrier was also a major problem. I

could not speak Russian and very few
Russians speak English. My friends and

I were members of a guided tour. This
was a disadvantage because we spent

most of the time seeing old museums,

palaces and churches. Because we were

maintaining a tight schedule, we didn't

have much time to make good, unhur-

ried observations of the everyday activi-

ties of the Russians. Nobody was forced

to go with the tour, but we usually went
since it was hard to get aroiuid other-

u-ise.

However, by going on my own sev-

eral afternoons, I was able to walk the

streets and observe the people. While in

the cities, members of the tour could go

anywhere they chose except for military

bases or factories, places we probably

couldn't enter in America either. No-
body stopped me, or anyone else I knew,

or asked what I was doing. The first

day that I was behind the Iron Curtain,

in Prague, I didn't know how much
freedom I had as a tourist, so I stuck

with the group. As time went on,

though, I became more independent. By
the time 1 got to Russia, I thought

nothing of walking off by myself. Also,

since I was able to talk with students

who spoke English, I did get a view of

the freedoms that the Russians do enjoy.

The freedom to think is the basic

freedom. If the government permits the

people to think what they want, then it

would allow them to express their

thoughts. In this case the government
would not impose limitations on the

basic human rights, which include the

freedom of speech, freedom of religion,

freedom of the press and the freedom

of assembly.

The objective of the Soviet govern-

ment is thought control of the people.

If people agree with the government in

feelings as well as in overt demonstra-

tions then there would be no cause for

dissention. By the limitations of expres-

sion and by constant propaganda from

infancy, the government tries to stereo-

type the people's thinking. The question

is "After 40 years of Soviet rule, have
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the people' (it Russia devfloped srcrni-

t\pe(l tliiiikiii>;?" 1 would tend to say

no, because main' Russians I met had

convictions that were in opposition to

the official Soviet viewpoint. Even if

the resulting communication and expres-

sion of ideas is thwarted in the police

state, it's hard to stop men from think-

ing. The government cannot check into

the minds of men; it can only predict

what the\ are thinking tioni their o\ert

actions.

The Soviet citizen is not free to pub-

licly criticize the government or the

Communist Party. He is not allowed to

read ever\thing he wants. This is wh\'

the officials at the border checked to see

what books and literature we were
bringing into the country. Literature

that would be antagonistic to Soviet in-

terests would no doubt be promptly

confiscated. Dr. TLhwago, the \ery con-

troversial book by a Soviet author, Boris

Pasternak, has been banned to the So-

viet pLiblic because it expressed ideas

which are contrary to the official view-

point. The intourist guide said that it

"misrepresents the facts and that it is in

\ ery poor literary style."

The extent of the freedoms of thought

and speech that the Russians enjo\' were
not readih apparent to me as a short

term visitor in the country. The most

obvious human freedom that is denied

to the people is the freedom of associa-

tion. The government frowns on people

freeh' talking to foreigners, because

they might hear of ideas that are con-

trary to the best interests of the work-
ing class and the Socialist state.

If a Russian freely associates with

Americans and other foreigners, he is

liable to come under suspicion. Some of

the people have minds of their own,
however, and are seen with travelers.

Others are extremely cautious. For ex-

ample, in Prague, I happened to meet a

cautious Russian in the hallway on the

top floor of our hotel. Since he was an
instructor in English at a school in Kiew
we could converse readily. He was \er>

iiu|uisitive about my background, hut

kept a watchful eye for anyone who
might see us talking. Later we saw-

each other in the hotel lobbw Because

he was sitting with other people, prob-

abl\' his Russian friends, he ga\e no ob-

vious sign of recognizing me. As I

walked past, 1 gave him an incon-

spicuous nod which he returned. An-
other time se\eral companions and I met
two Russian students on the streets of

Leningratl anil went to a restaurant

with them. One of them decided to leave

us because, he said, it wasn't good to be

seen with Americans.

(ienerally, students and black ni;irket

agents, who easih' identified us as Am-
ericans, seemed to have no fear of being

seen with us, as long as we didn't be-

come too conspicuous. Often they vol-

untarily came up and started talking.

Black market agents would eventually

get around to talking business. They of-

fered to give us good exchange rates for

rubles. When several of us would stray

away from the group and the guide,

man\' Russians approached us and asked

if we had any clothes, watches, and
other items to sell. Apparently Big

Brother is not omnipresent.

In spite of the independence of

thought among some of the people we
talked with, none of them were really

antagonistic towanl the government.

Yet most of them thought that there

was room for improvement in conditions

in the I SSR. For example, some com-

plained about the system of priorities be-

ing bad. The\' thought the government

should put more resources into consumer

goods. Basically, in contrast to Prague,

the people seemed to be behind the gov-

ernment. Some Czechs objected to their

g(neriimc-nt hecausi' they considered the

regime to be imposed upon them b\ out-

siders.

liiiddiii of Ri/if^i'tn. ( )ne ot the Bill

ot Rights freedoms that has been bru-

tally trampled on is the freedom of re-

ligion. In spite of the almost complete

elimination of public religious services

in the DiO's and 193()'s, active religious

worship in Russia still exists. Sonic of

us went to see .1 Russian Orthodo.x

Church service one evening in Moscow.
The dozen of us who went had trouble

squeezing into the crowded church. As
expected, most of the worshipers were
women, 60 years or older. A few old

men and ma\be a half dozen children

and, surprisingly, a young coujile were
participating in the service.

It was a very dark iriMde, the only

light coming from candles burning in

front of the many ikons on the walls.

Two priests officiated at the service, one

old with a long white beard and one

young. A choir of ten members sang the

melancholy songs that were part of the

service. The worshipers repeatedly cros-

,sed themselves and bowed. Often they

got on their hands and knees to kiss the

floor.

1 he religious service is very mystical

anil the worshipers humble themselves to

a degree far greater than in any other

branch of Christianit\'. Through the

ages the Russian people had been taught

that life on earth is rough and dreary

and that sanctuary can be found only in

the church. Life after death would be

glorious if the people were good mem-
bers of the church. The Communists,

however, teach the opposite. They say

that through socialism, life on earth can

become Utopia. According to the Com-
munists, therefore, the Russian people

should no longer need to seek sanctuary

in the church since the rigors of life are

disappearing.

A propaganda sports day festivity in Kirov Stadium just outside of Leningrad.
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Even though many churches with the

typical bulbous towers can be seen, most

of them are not open tor worship be-

cause ot the diminishing number of

active church goers. Some of the larger

ones are now being used as museums.

St. Basil's Cathedral in Red Square is

such a museum. St. Isaac's Cathedral in

Leningrad was open for worship until

1929. "On the last Sunday that it was

open for worship," our Intourist guide

said, "the total collection plate offering

was 80 kopecks, hardly enough to keep

a big church like this going. Since the

government no longer supported any re-

ligion, as it had before the Revolution,

the state had to take over the building

because the expenses weren't paid."

Now it also is a museum.

The most interesting museum that we
saw was the Museum of the History of

Religion and Atheism, which was form-

erly the Kazan Cathedral in Leningrad.

In this museum are exhibits showing the

development of religion from pre-his-

toric times to the present. The govern-

ment believes that if one follows the de-

velopment of religion, he will become an

atheist for he will see that scientific

realism is the only truth. Each day bus

loads of children are taken through the

museum.

The museum emphasizes the more
undesirable periods of religious history.

One vivid exhibit shows a dungeon in

which three fat monks are torturing a

heretic during the Inquisition. One, in

the history of Russian (Orthodoxy sec-

tion, shows a peasant being burned at

the stake because he refused to give part

of his crop to the church. Religion is

pictured throughout the museum as be-

ing oppressive.

The Soviets, even though they openly

discourage it, have lifted restrictions

from religious worship to a great degree

in the last decade. Just after the Revolu-

tion the church was considered a react-

ionary force, but now the government
apparently feels stable enough to permit

public worship. Churches are open,

though not many (16 in Leningrad and

13 in Moscow according to the guide),

and people can go to church whenever
they W'ish. Because church attendance

does hinder employment and social ad-

vancement, many people do not publicly

believe in the church even though they

are said to privately. On the whole re-

ligion doesn't appear to be a significant

force in Soviet society today.

Along with religious worship, the So-

viets tried to destroy other links with

the past. History prior to 1917 was re-

written so that the people would see

the inevitability of every society becom-

ing communistic eventually. This form

of thought control was intended to dis-

courage discontent and uprisings among
the people in the early years of stabiliza-

tion of Soviet society.

Apparently the government feels

stable enough now to glorify pre-revolu-

tionary heroes and to admit that some

things good did happen before the Revo-

lution. A surprising amount of Old
Russia remains, especially in Leningrad

where many statues of former rulers

such as Catherine the Great and Peter

the Great are still standing. The Win-
ter Palace and other Czarist buildings

are being restored to their original state.

Portions of the Kremlin have been

opened to the public and the old cath-

edrals within have been restored and

are seen by thousands daily. The govern-

ment wants the citizens to be aware of

Russian history and the improvements

that the Revolution has brought in by

doing away with the iniquities of the

past in order to build the perfect society.

Jiadennc Freedom

Even though everyone has a chance

to go to college, academic freedom does

not exist. Students must take certain

courses and are prohibited from taking

others. Also, the students are taught the

official government \ iewpoint, and there

are no opportunities for controversy.

However, one great advantage of the

Soviet higher educational system is that

students compete strictly on scholastic

merit. The ones with scholastic ability

continue while the less gifted are drop-

ped. Students are not selected on the

basis of the ability to pay, and money is

not a great problem for the university

student since tuition is free. The stu-

dents who board at Moscow University

(about 8,000 out of the total enrollment

of 22,000 students) pay 1.5 rubles

($1.70 on the official exchange rate)

per month for small one-man rooms.

This statue of Peter the Great, Czar of Russia in the 17th Century, is one of

the many statues of pre-revolutionary heroes still standing in the USSR.

The students can either cook their own
meals in a community kitchen on each

floor or eat at a cafeteeria located on

each floor. Books and supplies are free.

Most students receive stipends; the bet-

ter the student, the bigger the stipend.

Even though a university education

is practical!)- free to the good student,

the student is under many handicaps

—

mainly the lack of intellectual freedom.

While at the university, students have

to specialize in a particular area at the

expense of neglecting courses in other

disciplines. Their course content is ori-

ented only toward the Marxist concept

with no allowance for free thinking.

There is no room in their studies for

freedom of controversy of Marxist vs.

non-Marxist thought.

Some limitations of freedom in Soviet

higher education became evident to us

one afternoon when our group met a

delegation of seven or eight Russian stu-

dents at Moscow University. We met in

a student lounge which had an interna-

tional student decor. On the wall were

pennants from \arious schools, including

Stanford, a plaque of friendship between

the USSR and the German Democratic

((Jon/iiiiii d (111 pacje 24. col. 2)

Microminiature Computer

Electronics engineers have de\eloped

an experimental "microminiature " com-

puter that is 150 times smaller and 48

times lighter than already existing "min-

iature" transistor computers it can re-

place. The computer weighs 10 ounces

and is a little larger than a deck of

cards.
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Our future is in the hands of men not yet hired

At Western Electric we play a \ ital role in helping meet the

complex needs of America's vast communications networks.

And a career at Western Electric, the maniifactnrint; arm of

the nation-wide Bell Telephone S\ stem, offers Noung men the

e.\citing opportunity to help us meet these important needs.

Today, Western Electric equipment reduces thousands

of miles to fractions of seconds. Even so, we know that our

present communications systems will be inadequate tomor-

row; and we are seeking wa\s to keep up with — and antici-

pate — the future. For instance, right now Western Electric

engineers are working on various phases of solar cell manu-
facture, miniaturization, data transmission, futuristic tele-

phones, electronic central offices, and computer-controlled

production lines — to name just a few.

To perfect the work now in progress and launch many
new communications products, projects, procedures, and
processes not yet in the mind of man — we need quality-

minded engineers. If you feel that you can meet our stand-

ards, consider the opportunities offered by working with our

company. In a few short years, you w ill he Western Electric.

Challenging opportunities exist now at Western Electric for electrical,

mechanical, incJustrial, and chemical engineers, as well as physical

science, liberal arts, and business majors. All qualified applicants will

receive careful consideration for employment without regard to race,

creed, color or national origin. For more information about Western

Electric, write College Relations, Western Electric Company, Room 6205,
222 Broadwoy, New York 38, New York. And be sure to arrange for a
Western Electric interview when our college representatives visit your

campus.

MANUFACIURINC AND SUPPI^ UNII OF IHC BEU STSICM

Principal manufacluring localions al Chicago. III.: Kearny, N. J.: Baltimore. Md.; Indianapolis, Ind,; Allenlown and Laureldale. Pa,: Winston-Salem, N, C: BuKalo, N, Y.: North Andovor,

Mass : Omaha. Neb.: Kansas Cily. Mo.: Columbus. Ohio: Oklahoma City, Okla. Engineering Research Center, Princeton. N, J. Teletype Corporation. Skokie. Ill,, and

Little Rock. Ark, Also Western Electric distribution centers in 33 cities and installation headquarters in 16 cities General headquarlers: 195 Broadway, New York 7. N. Y.
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"I've been an engineer with Texaco for over three years nov/. Hard work? You bet! But it's

a challenge— and interesting work, too. As a member of a team assigned to a special project,

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company

to be with— a leader in the industry." Build a rewarding career for yourself witin Texaco. There are

excellent opportunities for young men with any of a wide variety of engineering or science degrees.

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd /^^^
Street, New York 17, N. Y. Your inquiry will receive prompt and careful consideration. \^^/
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin.
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A BROAD SPECTRUM OF OPPORTUNITY
MITRE works on the leading edge of a new technology the creation of large

computer-based systems (such as SAGE, NORAD, and BMEWS) that enable the

military to detect attack and retaliate. Their purpose is to prevent war.

This work creates a wide range of career opportunities in many broad areas.

For instance, you might want to devote your talents to the full

e.xploration of a single component in one system.

Perhaps, instead, you would prefer a more general assignment, such as the design

of circuits, the development of radar, or the analysis of space hardware.

Or perhaps you would be more at home working on overall

design of future command and control systems.

At MITRE the work ranges all the way from the detailed problems of

electronic design to the abstract problems of national defense.

Whatever area you choose, you would find work

that is important to your country.

. . . and work that is creatively challenging.

You would have the opportunity to grow,

professionally, in an atmosphere of

free and objective inquiry.

At MITRE you would become

identified with projects of the utmos

national urgency — projects that

offer a real challenge to the

talented scientist and engineer.

The rewards are great. Salary

and benefit plans are

competitive. MITRE offers

excellent Educational Assistance

and Staff' Scholar programs that

give every encouragement to

employees who wish to continue

their academic interests. (At the

present time. MITRE employees

are attending 15 different

institutions, including MIT, Harvard,

Northeastern, and Boston University.)

Currently assignments are available

in the following broad areas:

• Data Processing Development
• Computer Application
• SAGE Design and Testing
• Operations Research
• Communications
• Human Factors
• Range Instrumentation
• System Cost Analysis
• Advanced System Design
• Econometrics
• Radar Systems and Techniques
• Air Traffic Control
• Space Surveillance
• Space Systems Command and Control

• Astrodynamics

MITRE is located in pleasant, suburban Boston.

Openings are also available in Colorado Springs,

Colorado; and Washington, D. C. Requirements

are high — rewards are competitive. Minimum
requirements, B.S., or M.S., or Ph.D. Write in

confidence to Vice President — Technical Opera-

tions, The MITRE Corporation, Box 208, Dept.

UIT4, Bedford, Mass.

THEI

MITRE
K3a^ •El

MITRE is an independent, nonprofit corporation

working with — not in competition with — indus-

try. Formed under the sponsorship of the Massa-

chusetts Institute of Technology, MITRE serves

as Technical Advisor to the Air Force Electron^

Systems Division, and chartered to work forsucb

An Equal Opportunity Employer other Government agencies as FAA.
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i)ne of the big problems controiitin<i

the operators of satellites for commercial

and military purposes concerns the high

cost involved in launching these vehicles

with non-recoverable boosters. This
problem will grow in severity over the

years as more demands are placed on

the use of satellite systems and it will

be necessary to de\eIop a type of boost-

er which can be recovered and re-used

many times.

The single greatest cost of a multi-

stage launching vehicle is the first-stage

booster whose minimum price tag is

$1,000,000. This is the cheapest type,

such as the Thor or Jupiter basic boost-

er. The Atlas costs approximatelv :^3,-

000,000, while the Saturn will be an

estimated $5,000,000 or more per copy,

even on a steady production basis after

1965. This includes only the actual

hardware cost. If development costs

were considered, proportionate to the

number of companion boosters used and

waiting, we can easily estimate that ad-

ditional millions of dollars sink at sea

with each Cape Canaveral launching.

The successful launches are no doubt

worth if, but what about the aborts? At
the end of 1960, the USA had almost

exactly the same number of successes

as failures in attempts to place satellites

into orbit

—

33 and 34 respectively. The
34 aborts represented a total waste of

the first-stage booster cost along with

the upper stages. But if those 34 spent

rocket lofters had been recovered for

another try, the cost of our space pro-

gram would have been decreased great-

ly in the first three years of the space

age.

Many American aircraft and missile

manufacturers, who are aware of the

enormous drain of space funds caused

by the "throwaway" boosters, have

launched programs to study the possibili-

ties of recovering boosters.

From the beginning of our Saturn

effort, the National Aeronautical and

Space -Administration (NASA), has

planned an eventual recovery system for

the Saturn booster. Because of the add-

ed engineering complexities and slowed

schedule that would result, it was de-

cided that the first models would be

non-retrie\able. Howe\er, present re-

search on a recovery technique is being

done by Douglas engineers under a

NASA contract. Though details are not

definite, the 3-part system may be used

with Saturn C-2, thus slowing the giant

empty booster of eight clustered liquid

fuel engines, their tanks, and their in-

strumentation for a gentle drop at sea

where the package will remain afloat.

After being towed back to the Cape by

a tug, the $5 million device could be

refitted for use again and again to truck

payload assemblies away from earth.

Two factors simplify the engineering

of recoverable booster systems. One is

that the 1st stage rockets burn out onlv

50 to 80 miles high, at a terminal ve-

locity of 4500 to 7500 mph. They coast

upward after separation from the upper

stages but are soon slowed by accumu-
lative air-resistance and turn earthward.

Their falling velocity is never high, cre-

ating fewer problems than the re-entry

of vehicles from orbit at a blistering 17,-

000 mph and faster. Secondly, after

burning its propellants, the empty boost-

er shell is considerably lighter. The ful-

h-loaded weight of the Saturn first-

SPACE BOOSTERS
^hichare RECOVERABLE

by EDWARD JAMES FORD, JR.

Aero and Astro Engineering, '62

stage, for example, is approximately 1 ,-

000,000 pounds, of which about 80d,0(H)

pounds are fuel and liquid oxygen (or

lox). Thus, the eniptv booster weighs
200,000 pounds. However, 100 tons is

still not a featherweight payload to

lower safely to earth, and to do so will

take considerable engineering skill.

1 here are two main disadvantages in

all booster reco\ery systems. The first

is the added weight penalty of the extra

apparatus required, which will result in

a loss of launch velocity. General esti-

mates indicate that recovery apparatus
will add 15'^c to 35% more to the boost-

er's tonnage, depending on which re-

covery technique is used. The second is

that recovery expenses are not small

either, and initially will run from 12^t
to 25% above booster cost. This cost

will, however, reduce steadily after a

number of launchings with a single

booster, in that the original research and
development expense then becomes sub-

divided over and o\er. With an average

of 50 missions for any particular booster,

the gross cost of research, development
and construction reaches a significant

minimum. The Saturn in 50 repeat

launches would save at least 350 mil-

lions, equalling a large proportion of

the total funds poured into its develop-

ment to date.

Proposed Systems

Besides NASA, the USAF and sev-

eral aerospace firms are conducting re-

search on a variety of recoverable boost-

er systems. Under the Wright Air De-
velopment Division, the USAF's Aero-
dynamic Deceleration Branch has made
notable strides toward exotic methods of

returning boosters. Convair, Cioodyear,

-AVCC), Kaman, Aerojet-General and
Lockheed are several of the private

fimis working on more conventional

techniques that will become operational

sooner.

Convair relies upon a booster whose
burnout velocity is between 5.00(1 and
7,500 mph and whose final altitude

would be 50 to 80 miles. Incorporated
in the booster would be a retro-rocket

s\stem for the first slow-down, plus an
auxiliary air-breathing jet engine for the

final descent. The latter could only op-

erate at 20 miles altitude or lower

where it can use atmospheric oxygen to

burn its fuel. The booster would have

wings that are retracted during its pow-

ered ascent. Then, after burnout and

during the fall, the wings spread out

and the combination rocket-jet power-

plant accomplishes an aero-dynamic des-

cent under radio-command from the

ground. Landing at sea no more than

100 or 200 miles east of Cape Canaver-

al, the booster could then be tracked by

the downrange facilities and picked up

by the same Navy fleet that retrieves

nose cones and Mercury capsules. This
system would be the most technological-

ly complex and expensive but it would
have the greatest reliability.

It has been suggested that in later

versions, for manned space missions, this

booster could also be manned. The pilot,

isolated from the top-stage crew in his

own small booster cabin, would guide

the empty shell down after burnout.

When manned flights are fairly com-

mon, this piloted and reusuable booster

ma\ prove to be the least expensive since
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the ni.iii \x"(iuM replace many giinlaiu'e

and control apparatus.

( io()(l\ear eni;ineers offer their hal-

liites as a near future solution to the

problem of immannini booster recovery.

.Already tested in 12-foot pilot models

for bringing research rocket payloads

down safely, these iiiHatable drag-bal-

loons have proved capable of preventing

a spinning or a spiraling descent. Such
abnormal downward motions at high-g

forces could damage the booster and Av-

li\er junk be\()ii<l repair.

i'or speeds from .Mach 4 to 10 (25011

to b^OO niph ) Ciooihear believes their

re-enforced balliites can function under

all aerodynamic strains and re-entry

temperatures to rapidh slow down the

booster, for a final parachute landing.

H.illutes larger than the lOO-foot Echo
are feasible if the\' are constructed of

much stronger inflatable materials. The
(Goodyear system has the ad\antage of

low weight and bulk in the ballutes that

coidd easily be folded during ascent and

inflated in space. Also, costs would be

minimal. Its disadvantage would be an

unpredictable landing area, since the bal-

loon-hung booster, before its splashdown,

would be subject to winds \n the lower

air.

AV'CO engineers are working on

their own "dive brake," a metallic de-

vice designed to cause rapid deceleration.

It can be in the form of a metal-mesh

sock that is released by the falling boost-

er, or a flat round plate of huge dia-

meter. Also under consideration is a

series of metal baffles with a total area

of 2500 square feet, arranged to catch

the air and create the most drag. These
expendable "dive brakes," used initially

at the booster's highest speed will soon

melt under the high re-entry tempera-

ture. Hut by then they will ha\e done

their job of stopping the first fast dive.

Mir engineers are investigating a

lift-drag system, based on an inflatable

glider that would emerge after burn-out

and allow the empt\' booster to make a

smooth aerodynamic glide down to the

earth's sm-face. The disadvantage again,

as with ballutes, is an \mpredictable im-

pact point. Ad\erse winds, plus fog.

could result in the entire loss of the

booster, with ships futilely searching

dozens of miles from its landing spot.

A certain percentage of unrecovered

boosters would negate the cost savings

of the whole program. Reliability in

l;mding procedures is a must.

To effect accurate control of the des-

cending booster, Kaman Corporation en-

gineers have designed their rotary blade

helicopter s\steni. The blades, folded

down during the booster's upward flight,

spring out horizontally after burn-out.

Driven by tip rockets burning solid fuel,

the blades would wliirl and furnish

aerodynamic lift. I nAvv radio grounil

command, the blades could he tilted to

guule the descending |iackage to almost

any desired spot ne.ir waiting pickup

ships. Hut like the rocket jet system,

this system would iiuolve considerable

extra weight, research and de\eIopment

engineering, less reliability, and higher

hardware costs. It could ser\e onl\ for

the most expensive boosteis of th<' No\,i

class or larger, which will he in \ise to-

ward the end of this decade.

Kngineers at Aerojet-( leneral h;i\e

surmised that combining the best fea-

tures of several systems might be the

most practical solution, at least in the

near future. They are convinced it will

be worthwhile to devise techniques of

booster salvage since these are capable

of many missions, not just one.

As Aerojet-Cieneral points out, one

engine for the Titan was fired 42 times

in its normal sequence of acceptance

tests, prior to being launched at Cape
Canaveral. There is no reason why we
should not expect between 100 and

1000 launchings per vehicle. Ultimately,

the re-servicing and overhaul between

flights should be no greater for a space

booster than for .in airplane, perhaps

considerably less. Over a fi\e to ten

Near life span, involving perhaps the

maximum 1000 launchings, the booster

vehicle could bring the cost of space op-

erations down to between $2 and $3 per

pound of payload as compared to pres-

ent-day costs of $1000 to $3000 pel-

pound with single flight boosters.

The Spacecraft Division of Aerojet,

SDACJ, has been working on the prem-

ise that upper stages using liquid hydro-

gen fuel will come into common use,

though the booster may still use lower-

cost fuels, such as kerosene. But during

fuel-loading before launch, part of the

kerosene can be .apportioned to a retro-

rocket unit. This, plus an oversupply of

lox in the booster tank, can make the

logistics economical for first slowing

down the burned-out booster with retro-

blasts. In order to avoid largeweight and

engineering costs, SDAG follows up the

retro-blasts with dive-brakes, drag-bal-

loons and finally parachutes— all com-

paratively cheap and dependable. The
only jiroblem is to make sure the com-

plex sequence works smoothly, but

SDAG feels this can be accomplished

with reliable timing devices.

Orientation of the booster is an im-

portant factor. What must be planned

is an engine-down descent. The sturdy

exhaust tube and buttressed bottom will

then take the brunt of a sea landing,

which mav' on occasions be at speeds as

high as 100 feet per second. The secret

is to design a water-tight booster whose

pressurization unit (for emptying the

propellant tanks during upward flight)

also serves to pressurize a tough plastic

shroud around the booster's downward
ef\(\. so that even though it falls at high

speed, it makes a shock-absorbing pneu-

matic splashdown. This will protect the

booster and its interior structure from
;i damaging jolt. The booster is also

buoyant because of its pressurized condi-

tion and can be towed back, like a barge,

for servicing and another launch.

Lockheed has also studied several

booster recovery systems of the conven-
tional type, and one that is unique. Thev
boldly propose an "air snatch" of boost-

ers as well as capsules, eliminating the

danger of damage upon landing, and
also simplifying the maiuier of returning

them to their hangars.

This air-recovery technique has been

studied in two different aspects—using

either parachutes or hydrogen-filled bal-

loons. Descending by means of several

large KlO-foot parachutes, the booster

would have to he hooked by the planes

within a limited time before splashdown
on the sea. But with one or more giant

ball(M)ns—up to 250 feet wide—filled

with hydrogen gas, the booster would
float permanentiv between 1000 and
2000 feet.

This balloon system would bring sev-

eral bonuses: 1 ) increased visibility of

the airborne booster to searching planes;

2) more leisurely passes by the air-

snatch planes and innumerable chances

to try again; 3) simplification of the

mission for the plane that must snag

the booster and tow it through the air

to the home base. If the booster is too

big a powerful helicopter might then be

substituted for a towing plane.

Lockheed's system seems to have ad-

vantages over other methods, but its suc-

cess will depend on whether the neces-

sary balloons can be stowed away and

inflated with hydrogen gas in split-sec-

ond timing during the booster's hyper-

sonic dive after space burn-out.

At Wright Air Development Division

of the Air Force, scientists are studving

long-range methods that will be more
sophisticated than the near-future meth-

ods so far mentioned. These booster-

saving techniques include inflatable to-

boggans, magnetized umbrellas, wire-

mesh parachutes with inflated rings, and

variable-area drag devices.

Related to the N.ASA's inflatable

glider, the USAF's flexible toboggan

will be much larger and will probahlv

have an advanced aerodynamic design

allowing it to lift-glide almost any

weight down through the atmosphere.

Details are classified or not yet blue-

printed, but predictions are that some

sort of ground-controlled rudder will

guide the device. A skip pattern over

the top of the atmosphere would be

logicallv used to kill excess velocity and

allow standard splashdown by parachute.

Hevond this the L'SAF is devising

variable-area drag devices which com-

prise a successive series of segmented in-

flatable gliders, or a stretchable skin

( CnnliniK il ini l^iii/c 24. I'll. ,ij
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Architect and Consulting Engineer: J. & G. Daverman Co., General Contractor: Beckering Construction Co.,

Heating, Air Conditioning Contractors: Holwerda-Huizinga Co. and Vander Wall-Troske Co.

STEELCASE, INC. ... A Synthesis of New Ideas

But for control of piping systems . .

.

time-proved JENKINS VALVES ivere specified

Widely noted for its imaginative styling of office furniture,

Steelcase, Inc. required that its new quarter-mile long home be

the epitome of newness and originality.

Architects and builders answered with many interesting design

features. Typical are : Factory windows set above twelve-foot walls

to gain flexibility in placement of equipment. Lai'ge bays with

masonry walls that reduce use of structural steel. Composite steel

frame and concrete slab floors, usually associated with bridges.

Perhaps only one "old" idea was followed in building this ultra-

modern million-plus square foot facility. In choosing valves to con-

trol the piping systems, everyone involved asked for JENKINS
VALVES. They wanted the time-proved dependability, long-life

and low-cost service that the specification "Jenkins" always

assures.

EXPERIENCED building men and plant engineers commonly
call for Jenkins Valves. Experience shows they cost less to use

. . . but no more to buy than any good valves. For information or

assistance with valve problems call in your local Jenkins Distrib-

utor. Or write JENKINS BROS., 100 Park Ave., New York 17.

Almost a thousand Jenkins Valves are used

to control water, steam, air and air condi-

tioning pipelines.

JENKINS
MOST IRUSIED IRftDEMARK !N THE VALVE

*''""-''_^(||(||kJ'

Available from Leading Distributors Everywhere
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Some say we go overboard, the lengths

we go to in testing Ford-built cars at

"Hurricane Road"—our wind-and-

weather lab in Dearborn, Michigan.

And for practical purposes—we do.

You might call it "testing in depth."

Ford scientists and engineers have

devised a gigantic test tunnel that

creates monsoon rains and tornadic

winds in a matter of minutes. Super

sun lamps boost temperatures from 20

below to 160 above zero. Fog and

drizzle, snow and sleet— all at the twist

of dials. Huge cylinders beneath test-

car wheels imitate every kind of road:

from flat, smooth turnpike to rutted

mountain trail.

Out of it all comes knowledge of how to

build better cars—cars that are built to

last longer, require less care, and retain

their value better. This constant aiming

for perfection is just one more way in

which research and engineering are

earning for Ford Motor Company its

place of leadership.

MOTOR COMPANY
The American Rosd. De^'lorn, Michigan

PRODUCTS FOR THE AMERICAN ROAD'THE FARM
INDUSTRY- AND THE AGE OF SPACE
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IVANNA MARTYNIUK

. . . golden-haired

Venus from the Ukraine

TECHNOGRAPH is proud to feature

in this issue a green-eyed blonde

whose charm and loveliness have

graced the Urbana campus for the

past two years. Ivanna was born in

the Ukraine during World War Two

and was brought to Germany by her

parents, in 1944. She lived in Ger-

many five years before coming to the

United States, where she began col-

lege at Navy Pier shortly after her

seventeenth birthday. Her major is

English Literature, and she expects to

graduate this year and return for

graduate study.

Ivanna speaks English and Ukran-

ian fluently and understands Polish,

German and Russian. In addition to

being very beautiful and shapely,

she is well-read, sophisticated, easy

on the nerves, relaxing to be with

and quite a lady for her 20 years.
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CAN YOU MAKE
DECISIONS?

You are manager of engineering in an industrial

organization. You have six engineering groups re-

porting to you. One of these groups is concerned

with development work and has been supervised by

a competent, imaginative engineer, Smith, for a

number of years. This man's value is high, but lies

primarily in his engineering abilities since he is

just an adequate administrator. A second, much
larger group, is concerned with application engi-

neering. This group is supervised by a younger en-

gineer, Jones, who has good administrative abilities

but is just an average "technical" man. It has been
decided that your work effectiveness can be im-

proved by merging these two groups into one group.

Smith is the son of a principal stockholder of the

company. How would you handle this merger and
the personnel involved?*

At Wisconsin Electric Power Company engineers play prominent roles in management
as well as in technical fields. We maintain a policy of promotion from within. This
assures that your talents and efforts will be rewarded by increasingly challenging work.
We also will help encourage and develop your ability to take on supervisory responsi-

bilities.

Our executives are recognized as leaders in their respective fields. All are prod-

ucts of our regular promotional system. The opportunity to work with and learn from
such men is probably the most important of all the long term advantages of employ-
ment with us. Salary growth is based on personal merit — lets you progress accord-

ing to your own abilities.

We don't plan to tell you how to run your company. Ttiis decision

is up to you. But ttiis kind of problem can come up in any company

and you might be elected to solve it. If you would like more informa-

tion about our engineering opportunities write to D. C. Cowie, Employ-

ment and Placement Division, 231 W. Michigan St., Milwaukee 1, Wis.

WISCONSIN ELECTRIC POWER COMPANY
SYSTEM

Wisconsin Electric Power Co.

MILWAUKEE, WIS.

Wisconsin Michigan Power Co.

APPLETON, WIS.

Wisconsin Natural Gas Co.

RACINE, WIS.
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Our new plastic stops

a 30-cal. bullet cold
(he hopes)

That plastic sheet is a scant 5/8"

thick. But it'll stop a bullet in its

tracks. Splaaaat.

Our model is actually one of the

inventors, John J. Aclin. He knows

it's infallibly bulletproof (but still

finds the concept a bit hard to

believe). It does work. Really. And

the plastic scales in at 1/7 the weight

of steel.

In addition to our bullet-stopping

plastic, we're working on quite a few

other "unbelievable" projects.

Like converting common clay into

alumina (already a laboratory reality,

now in the pilot plant stage).

Like a shotgun barrel made by

winding 500 miles of glass fiber

around athin steel liner (now bagging

its share of game around the world).

Like developing more powerful

liquid missile fuels (will Olin's hydra-

zine get us to the moon?).

And getting back to Earth, a chem-

ical agent that arrests grass growth

(a long range project that lawn own-

ers are rooting for).

Because we're moving so rapidly,

promising graduates enjoy unique

lin
"An Equal Opportunity Employer"

career opportunities with Olin.

Research gets a healthy budget and

research people, a healthy climate.

Most of our research facilities are

consolidated in the new Olin

Research Center in New Haven,

Conn. Where scientists, engineers

and technicians work with the men,

the equipment and the responsibili-

ties that can bring them to full poten-

tial quickly.

For further information on career

opportunities, the man to contact

is Charles M. Forbes, College

Relations Officer, Olin Mathieson

Chemical Corporation, 460 Park

Avenue, New York 22, New York.

CHEMICALS • INTERNATIONAL • METALS • ORGANICS • PACKAGING • SQUIBB • WINCHESTER-WESTERN
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Hydrofoil ships. ..another engineering chalienge!
Such a revolutionary concept in

sea-goingr desipfn represents still

another major challenge for to-

day's engineers. Through their

careful and creative planning,
this hydrofoil ship will move from
the drawing board to reality. One
such vessel, now under develop-

ment, is planned to travel 100
miles an hour. It will skim over
the tops of waves like a flying fish,

lifted aloft by a set of underwater
wings.

Through the intensive research

of the metallurgical engineer will

come a metal for these hydrofoils,

strong and tough enough to stand

up to diflicult underwater service.

A metal which will resist corro-

sive attack by the coursing brine,

cavitation from the seething tur-

bulence, stresses and strains from

the load of the ship.

An engineering career, such as

metallurgy, is full of challenges.

Exciting new designs — gas-tur-

bined cars, nuclear-powered ships,

monoi'ail transit systems-all will

be in your range of exploration,

affording you a great opportunity
for advancement in a profession

that iiromotes progress and
economic growth.

INCO. INTERNATIONAL NICKEL
The International Nickel Company, Inc.. is the U.S. affiliate of The International Nickel Tompany of Canada. Limited (Inco-Canada)
-producer of Inco Nickel, Copper, Cobalt, Iron Ore. Tellorium, Selenium, Sulfur anil Platinum, raliadiuni and Other Preciou.s Metals.
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When is

anEngineer

aPortedt

Painter

The answer is ALWAYS.
His whole professional life

is involved with sketching,

drawing, drafting and
rendering pictures of

his ideas.

The working tool that gives

the best graphic repre-

sentation of his ideas is

world-famous Castell #9000
drawing pencil. Milled by

the exclusive microlet process

for graphic saturation, it

gives bold density of image.

It glides across the paper

without stumbling over

gritty spots. Exceptionally

strong in needlepoint or

chisel point, it won't break

under heavy pressure.

Castell's 20 superb degrees,

8B to lOH, are controlled

to a rigid standard of

uniformity.

IWany student and working

engineers prefer Locktite

Tel-A-Grade Holder with

Castell #9030 Lead,

identical in grade and
quality to Castell drawing

pencils.

Since engineers must rely on

graphite to give expression

to their ability, you'd be wise

to use Castell, the drawing

pencil of the masters. Make
your selection at your college

store today.

A.W.FABER-CASTELL
Pencil Co., Inc

Newark 3, N.J

RUSSIA . . .

( Cuntinnid frtmi piir/c 12)

Rc-public, ;uul a large picture of I'atrice

Lumumba. We sat down for an infor-

mal get-together. First, members of our

group asked the Soviet students ques-

tions via the Intourist guide, who trans-

lated for the sake of clarity and better

understanding. The Soviets then asked

us questions, after which we broke u|i

into groups to talk to whomever we
chose.

Some members of our group talked

with two girls who were majoring in

economics. They claimed to have studied

western economics, but when asked a

question about supply and demand, the\

uneasily said that they never heard of it.

An interesting question arose when
the Soviets were asked if they could read

American newspapers such as the .Vrzr

Yori Tiiins or the Herald Trihiim.

One student said. "Yes, we can get them

in the library." He went on to say that

any student can check them out and read

them. He was asked which he thought

was the best newspaper, the l^cic York

Times, the Sen- York Herald Trihiiiw.

Pravda. or the London Daily Worker.

The student thought Pravda was best

because it had more accurate reporting.

Another question put to the Russians

by a member of om- group was, "Why
haven't I s'^en Russian students travel-

ing around Western Europe e\en

though I've seen students from most

other countries?" One Soviet student

explained that it was due to several

reasons. First, thev don't have enough

money. The second and m.ost important

reason was that they cannit obtain visas

for entrance into most other countries.

He said, which is probably true to some

extent, that the USA would very hesi-

tanth' let people from the Socialist coun-

tries visit the U. S. He said that he

would like to travel abroad if these two
hindraiices could be abolished.

A physics major with whom I talked

said that he had to go to school for five

and a half years, of which the last one

and a half are spent in research. Tech-

nical students, he said, take no human-
ities courses. The student went on to

say that, upon graduation, he would be

required to select a job from three or

four different offers. He would work
on this iob for three years, after which
he could work wherever he chose. "The
reason for that, " he said, "is that the

government pays for my schooling, so I

should return the favor by working
where I am needed." There does seem

to be some freedom of job selection in

the Soviet Union.

(Joneliisiori

The Russian people are not living

under as much of an Orwellian night-

mare as I had expected. Even though

the oppressiveness of the government has

eased somewhat since the death ot Stalin,

civil rights are still suppressed in the

USSR. There is no freedom of expres-

sion or controversy. Once the university

student has selected his field of study,

the government prescribes his destiny.

He has no chance of studying outside

his chosen field, and his life as a Soviet

citizen is far different from that of the

West Em'opean.

The Intourist guide said that Com-
nuinism, the perfect society, had not ar-

rived yet and will not for some time.

She said that they have inherited many
problems that take years to work out. It

is hard to tell what the future is going

to bring, but, at least in the near future,

no phenomenal changes in civil rights

will take place. As long as only one

part\' is allowed, basic freedoms as we
know them will be lacking and thought

control will remain. ???

RECOVERABLE . . .

(Continued from' page ll)

that expands most in rarefied air where

large drag-area is needed, then partial-

ly deflates in thicker air where less drag-

surface is required. The most sophisti-

cated of all is the magnetized umbrella,

based on niagnetoh\drod\'namics (the

phenomena of electro-magnetic fields in

an ionized medium). One device is sim-

ilar to a cloth-type ribbon parachute but

is instead constructed of slotted sections

of magnetized metal. Upon passage

through the ionosphere (above 3(1 miles

altitude), its field would interact with

the ions speeding through the slots and

create magnetic repulsion. These forces

can theoretically cause more diag than

air-resistance.

Another possibility is to take advan-

tage of the known fact that ions form a

tail behind the falling booster after

burn-out. A drag-glider could then in-

crease its effective cross-section by pro-

ducing a strong magnetic field around

itself, offering very powerful resistance

to the ion cloud behind the falling boost-

er. This system would not necessarily

require a magnetic field generator aboard

the glider. Scientists believe that the

ionosphere can be made a feed-back re-

generative s\stem, to pro\ide both the

glider's magnetic field, and the opposing

electrical field whose clashing forces

create powerful drag effects.

This USAF research is not the tech-

nology of tomorrow but perhaps of a

decade from now. Meanwhile, the sys-

tems feasible within the next ten years

will become operational, using conven-

tional retro-rockets, inflatables and para-

chutes. Soon such vehicles as the Atlas,

Titan, and Saturn will roar up into

space with their loads, then float back

to the sea. If used fifty times with suc-

cessive C-2 configurations, one Saturn

will then place a total weight of ovej"

2,(II1(),IHH» pounds into orbit. ???
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Kodak beyond the snapshot
(random notes)

ell-behaveci PbSe Honest physical labor

Ranking a bunch of lilnis for c-r tube

photography is useful work, and it makes

the time pass pleasantly between break-

fast and supper. Here is what we find:

RELATIVE SPEED
to a 525-line raster, two interlaced fields

lasting 1 /30 sec over-oil, measured at a

net density of unity (Transit time of the

electron beam post o given point of the

phosphor = 5 X 10"' sec)

1 u 2/1 2ft 4ju 5fi 6^1 7fi 8/t

See what an improvement can be effected

in D*, the normalized detectivity of a

lead selenide photoconductive surface,

by cooling it.

Therefore in catering to the infrared

detector trade we put lead selenide into

a little Dewar like this

Well for liquid N.
PbSe or solid CO.

uitoble window \

and draw this space down to high

vacuum for cooling efficiency.

But PbSe detectors are reputed to go

quickly erratic in high vacuum.

Aha ! We have learned how to lick that.

We expect no congratulations. Just

orders.

Could you use a pamphlet on Kodak
Ektron detectors ? Free from our .Appa-

ratus and Optical Division. Might
eventually lead to an order. We are patient.

Normal development 4 minutes
developer 0-19 at 68°F.

Kodak

Phosphor



One of a series

Q. Mr. Savage, should young engineers

join professional engineering socie-

ties?

A. By all means. Once engineers

have graduated from college

they are immediately "on the

outside looking in," so to speak,

of a new social circle to which
they must earn their right to be-

long. Joining a professional or

technical society represents a

good entree.

Q, How do these societies help young
engineers?

A. The members of these societies

—mature, knowledgeable men

—

have an obligation to instruct

those who follow after them.
Engineers and scientists—as pro-

fessional people—are custodians

of a specialized body or fund of

knowledge to which they have
three definite responsibilities.

The first is to generate new
knowledge and add to this total

fund. The second is to utilize

this fund of knowledge in service

to society. The third is to teach

this knowledge to others, includ-

ing young engineers.

Q. Specifically, what benefits accrue

from belonging to these groups?

A. There are many. For the young
engineer, affiliation serves the

practical purpose of e.xposing his

work to appraisal by other scien-

tists and engineers. Most impor-

tant, however, technical societies

enable young engineers to learn

of work crucial to their own.
These organizations are a prime
source of ideas— meeting col-

leagues and talking with them,
reading reports, attending meet-
ings and lectures. And, for the

young engineer, recognition of

his accomplishments by asso-

ciates and organizations gener-

ally heads the list of his aspira-

tions. He derives satisfaction

from knowing that he has been
identified in his field.

Interview with General Electric's

Charles F. Savage

Consultant— Engineering Professional Relations

How Professional Societies

Help Develop Young Engineers

Q. What contribution is the young en-

gineer expected to make as an ac-

tive member of technical and pro-

fessional societies?

A. First of all, he should become
active in helping promote the

objectives of a society by prepar-

ing and presenting timely, well-

conceived technical papers. He
should also become active in

organizational administration.

This is self-development at work,
for such efforts can enhance the

personal stature and reputation

of the individual. And, I might
add that professional develop-
ment is a continuous process,

starting prior to entering col-

lege and progressing beyond
retirement. Professional aspira-

tions may change but learning

covers a person's entire life span.

And, of course, there are dues to

be paid. The amount is grad-

uated in terms of professional

stature gained and should al-

ways be considered as a personal
investment in his future.

Q, How do you go about joining pro-

fessional groups?

A. While still in school, join student
chapters of societies right on
campus. Once an engineer is out
working in industry, he should
contact local chapters of techni-

cal and professional societies, or

find out about them from fellow

engineers.

Q. Does General Electric encourage par-

ticipation in technical and profes-

sional societies?

A. It certainly does. General Elec-
tric progress is built upon cre-

ative ideas and innovations. The
Company goes to great lengths

to establish a climate and in-

centive to yield these results.

One way to get ideas is to en-

GENERAL

courage employees to join pro-

fessional societies. Why? Because
General Electric shares in recog-

nition accorded any of its indi-

vidual employees, as well as the
common pool of knowledge that

these engineers build up. It can't

help but profit by encouraging
such association, which sparks
and stimulates contributions.

Right now, sizeable numbers of

General Electric employees, at

all levels in the Company, belong
to engineering societies, hold re-

sponsible offices, serve on work-
ing committees and handle im-
portant assignments. Many are

recognized for their outstanding
contributions by honor and
medal awards.

These general observations em-
phasize that General Electric

does encourage participation. In
indication of the importance of

this view, the Company usually

defrays a portion of the expense
accrued by the men involved in

supporting the activities of these

various organizations. Remem-
ber, our goal is to see every man
advance to the full limit of his

capabilities. Encouraging him to

join Professional Societies is one
way to help him do so.

Mr. Savage has copies of the booklet
"Your First 5 Years" published by
the Engineers' Council tor Profes-

sional Development which you may
have for the asking. Simply write to

Mr. C. F. Savage, Section 959-12,
General Electric Co., Schenectady
5, N. Y.

*LOOK FOR other interviews dis-

cussing: Salary • Why Companies
have Training Programs • How to

Get the Job You Want.

ELECTRIC
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A cure for uncommon cold

Dunk an orange into liquid oxygen, then drop it on the

floor and it will shatter like glass. A vital component of

missile propulsion, liquid oxygen is so cold that it

crystallizes many materials on contact, and weakens

some metals used for normal liquid storage vessels.

But because industry and national defense are using

more and more liquefied gases at hundreds of degrees

below zero, there was need for a constructional alloy

steel that would stay strong and tough at extremely low

temperatures. United States Steel helped determine the

suitability of a remarkable steel for such application.

It's called 9% Nickel Steel and it can be used for pres-

sure vessels that hold liquefied gas as cold as -320°F.

The unique combination of properties of this alloy steel

makes it particularly suitable for cryogenic use.

This is just one example of U. S. Steel's continuing

program to develop new and better steels— that's what

makes the work of U. S. Steel engineers so stimulating.

Be sure to register with your placement director. For

information about the many career opportunities at

United States Steel, including financial analysis and

sales, write to U. S. Steel Personnel Division, Room
2301, 525 William Penn Place, Pittsburgh 30, Pennsyl-

vania. U. S. Steel is an equal opportunity employer.

United States Steel
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CHALLENGE IN CALIFORNIA
IN ALL PHASES OF CIVIL ENGINEERING

CIVIL ENGINEERING JUNIORS! a few months from now, when you

return to school as a Senior, we will hove on announcement for you in this space

which could launch you on your way to rapid advancement. It will tell you when

we will be on your campus to talk with you about well-paying jobs in California's

long-range state projects in highway, bridge, structural, sanitary, and hydraulic

engineering. Watch for this announcement: CHALLENGE IN CALIFORNIA!

MAY, 1962



Automatic cars with button and lever

controls may seem far out right now. But

Ford Motor Company scientists and engi-

neers are busy prying out and buttoning

down some fantastic computer-
controlled guidance systems for future

Ford-built cars.

Among the controls now under study at

Ford is a radar system that warns a

driver when he gets too close to the

vehicle ahead. Another is a short-range

radio frequency device that extends the

limits of drivers' senses by giving advance

information on road surface and weather

conditions, evaluating and appraising

obstacles in the driving path ahead.

When developed, control systems like

these will enable drivers to enjoy safer,

faster driving without fatigue.

Advanced studies of this nature are but

a part of a continuous and wide-ranging

program that has gained Ford its place

of leadership through scientific research

and engineering.

MOTOR COMPANY
The American Road, Dearborn, Michigan

PRODUCTS FOR THE AMERICAN ROAD-THE FARM
• INDUSTRY- AND THE AGE OF SPACE
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From The Editor's Desk

Summer Industrial xj^mployment

As the gates of cell U.I. slowly open on June 8, engineering stu-

dents will surge outward from the University of Illinois to practically

every corner of the world. Some will be at surveying camp, boot

camp, or summer school, while others will visit foreign lands or

work OS summer employees for Industry. Although each alternative

has its uses and advantages, summer positions with industrial com-

panies should be given careful consideration.

Summer industrial experience can help fill the gap created by

a "rigid" basic curriculum, which is designed to educate the masses

and therefore has little opportunity for original thought. Such com-

pany practice can give the student an idea of the specific capabili-

ties needed to fill the position of a qualified graduate engineer. The

student will no doubt discover, as the writer has during two sum-

mers of industrial employment, that his slide rule and formulas are

essential, yet are often secondary equipment to clear, logical think-

ing based not only upon technical knowledge but on the arts and

sciences as well. The engineering student who realizes early in his

formal education this necessity for a broad background can benefit

most from the varied areas of knowledge the university has to

offer.

While the summer employee becomes aware of the diverse

knowledge required of an engineer, he also gains a greater respect

for the elements and principles of engineering which often seem

highly abstract in the classroom. He will learn to pay more atten-

tion to details and to organize himself and his activities more effi-

ciently and productively. Both of these advances can make the fol-

lowing year's course work easier and more meaningful.

The opportunity to use and observe applied engineering knowl-

edge in applications is also an excellent method of discovering

what engineering practice really entails and what areas of this

practice is most appealing to the student. With this background a

student can more intelligently select his future courses to meet his

particular professional needs and desires.

Finally, many students seize the opportunity to obtain summer

employment with a company they hope to be associated with after

graduation. As a result the student can obtain an inside view of

the company which would be impossible by way of a plant visit or

interview.

In short, summer industrial employment can be financially and

professionally encouraging while providing references, recommen-

dation, and a possible future job with the company. Though less

tangible, the satisfaction of a job well done can add greatly to a

student's confidence and appreciation of a career which is perhaps

the most diverse, stimulating, and challenging of all.

-G. M. D.
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The controversial Assembly Hall promises to be one of the most functional structures yet conceived.

U. of I.

ISSEMBLIHUL
This article should

answer many tax-

payer's questions con-

cerning the design,

cost, and versatility

of the new Assembly

Hall.

by Willard A. Alroth, CE '62

The University of Illinois Assembly

Hall, \vho?e unique design has been na-

tionally publicized, will be completed by

next spring. Because it is such a novel

structure, some controversy has arisen

not onh' about its design, but also its

purpose and cost. This matter can be

clarified by a brief history of the de-

velopment of the assembly hall, an ex-

planation of the general economic as-

pects of the structure, and a discussion

of its design and function.

In 1^39, the athletic association pro-

posed the building of a fieldhouse north

of the football stadium whose primary

function would have been to house

sports facilities. Corresponding to the

architecture of the period, a square

building was envisioned with an esti-

mated cost of between two and three

million dollars.

During World War II, discussions

continued with estimates beginning at

five million dollars, and increasing to

eight million dollars. At this point, fur-

ther de\elopment was postponed in-

definitely due to financial limitations.

In the early 1950's, President David

D. Henry, with the support of Univer-

sity of Illinois architect, Ernest S. Stouf-

fer, brought up the idea again, this time

with the idea that it be a multipurpose

building. The square design was aban-

doned in favor of a curvilinear shape,

and the location of a new site was con-

sidered. Because of the type of events

the building would contain, there would

be a demand for easier accessibility and

parking in the immediate area, and the

stadium site could not provide this.

After much analysis and long-range

plaiuiing, it was decided to place the

assembly hall directly south of the

stadium, across Florida A\enue. The
site permitted ample parking area and

was bounded on four sides by roads

thus making it accessible from all di-

rections.

Looking to the future, the assembly

THE TECHNOGRAPH



hall location will contribute to the an-

ticipated expansion of the university'.

Tentative plans forsee the hall situ-

ated at the west end of a mall running

in an easternly direction lined b\- several

academic buildings. The City of Cham-
paign may widen First and Fourth

Streets and Florida Axenuc from Lin-

coln to Fourth Street, and pave the dirt

roads surrounding the area to improve

the accessibility.

Design . . .

In 1Q56, architects were commissioned

to design the structure, given only a few

basic requirements such as seating ca-

pacity and approximate size. Six designs

were selected, all having curved sides

ranging from an ellipse to a perfect cir-

cle. The elliptical shape featured a sus-

pension type roof, but due to the cost,

inrtexibility of the structure, and re-

stricted seating capacity, it was rejected.

Steel truss and metal plate roofs were

eliminated because of cost, and solid,

smooth, reinforced concrete roofs were

rejected because of cost and structural

problems such as thermal expansion.

The proposal finally selected was a

circular shape and folded roof design.

The architects, Harrison and Abramo-

\itz, had worked with designs of a simi-

lar nature in the United States and Eu-

rope. The shape permitted optimum

seating capacity- of up to 18,00—16,000

permanent seats and 2,000 portable

chairs on the activity floor. The roof

provided strength in the ridges and val-

leys and contained less concrete than a

smooth shell thus making a more eco-

nomical structure. The folded roof de-

sign is named because of the folds pro-

duced by the ridges and valleys.

Bids for the project were accepted in

1959. The lowest bid submitted at the

time was $9,500,000. Because of finan-

cial conditions, several items were de-

ducted from the original contract re-

ducing it to $7,750,000. The university

planned to pay this cost from a budget

based on increased enrollment so there

would be no added burden to the tax-

payers.

Several items were removed from the

contract since their absence would not

delay or prohibit the use of the Hall,

and the total cost would be reduced con-

siderably if these items were withheld

either temporarily or permanently.

Teakwood hand rails and trim were en-

tirely eliminated because of the expense.

They were replaced by cheaper soft

maple. Finishing and painting the un-

derside of the buttress was dropped for

the same reason.

Items postponed indefinitely included

parking facilities, landscaping, air condi-

tioning, and a service tunnel to the ac-

tivity floor. About a hundred details

were found to be unnecessary for final

completion and use of the hall ui this

cost reduction operation.

Cost . . .

A question of cost may be answered

now. Structures of similar shape and de-

sign, but slightly smaller in size are

being erected elsewhere, some at a low-

er cost. Hut it must be realized that

these structures do not provide all of the

combined features the assembl\- hall

will give.

The $7,750,000 includes the cost of

the building and its extra components.

To clarify this point, the main contract

of $6,000,000 includes the construction

of the basic structure, the stage grid to

be hung from the roof, and fixed light-

ing. Other small contracts cover such

things as the portable stage, draperies

for the stage, lighting, moveable equip-

ment, and certain heating and electrical

installations.

In the past \ear, because of increased

enrollment, an additional $60,000 has

been allotted to tlie assembly hall, in-

creasing the total figure to $8,.550,000.

With additional money, about twenty

of the deleted items will be installed

and completed with the opening of the

hall. The board of trustees will de-

cide which of the postponed items from

the 1959 contract will be restored.

The following seven details are

among the twenty to be replaced, sub-

ject to final approval, (^ne is the tunnel

for direct access from the street to the

activity floor for trucks and other ve-

hicles. Before the new appropriation was

made, less expensive freight elevators

were to be installed, but this would have

greatly restricted the size of articles

brought inside.

Another small but estheticalh' im-

portant item is the reinforced concrete

entrance canopy to be placed on the west

side of the building. This will give the

building a sense of direction and posi-

tion.

The activity floor is to be constructed

to handle not only basketball, but also

other activities such as concerts and

even ice shows. Air-conditioning, food

service equipment, fork lifts, and 2,000

portable chairs might be included with

tlie $600,000 appropriation.

Parking and landscaping are not con-

sidered essential to the initial operation

of the hall and will probably be added

in the next few years with additional

funds from the increased student enroll-

ment.

Versatility . . .

As the name Assembly Hall implies,

it is a multipurpose building accommo-

ilating various events. Two of the pri-

mary activities will be basketball and

theatrical performances. All of the var-

sit\ games will be held here and the an-

nual high school basketball tournament

can be pla\ed here unhampered by seat-

ing restrictions.

A portable stage can be placed on the

activity floor, and the grid can then be

lowered from the ceiling to form a com-

plete stage for the use of dramatic or

cinema productions. A false ceiling can

be positioned to improve the accoustics

in one quadrant of the seats to be used;

theater in the round can also be

performed and symphonic concerts and

otiier musical events can be achieved

utilizing the 18,000 seat capacity.

.'\ro\uui the outside of the buttress

will be ofHce compartments and conven-

tion rooms including the athletic ticket

office, men's lounge, offices for the ath-

letic staff and serving kitchens. At the

north end, in the vicinity of the service

tunnel, will be athletic dressing rooms,

shower rooms, ami training rooms. On
the mezzanine will be general storage

rooms along with dressing rooms for en-

tertainment and music practice.

But why is the assembh hall neces-

sary as a mulripuipose building? Why
go through all the expense of building

such a structure?

In the past, large multipurpose build-

ings and convention halls were built

only by big cities and large fairs to be

used by the general public. Illinois has

set a precedent for buildings of this

type to be followed by other universi-

ties. Michigan will be opening a large

multipurpose structure soon.

The reason large universities are

starting to build this type of structure

is because the tremendous size of these

institutions. Now many more student

activities can be provided for by a build-

ing of this nature as opposed to a |dain

arena.

The stage can be used for main forms

(if entertainment. Large companies as

ballet and symphony orchestras are

adapting themselves to auditorium fa-

cilities as provided by the assembly

hall. The assembly hall will give the

students and the interested public an

opportunity to see and hear these pro-

ductions at a cost which is far lower

than that possible with a building of

less capacity.

Many conventions at the university

are becoming too large to be handled

by present facilities. (~)thers that are

meeting elsewhere are outgrowing their

accommodations. The size of the as-

sembly hall will provide a meeting

place for these expanding groups.

The assembly hall at the University

of Illinois is for all the university, just

as the new student service building will

provide more office space for the expand-

ing administrative functions of the

growing university and McKinley Hos-

pital is designed to fullill a specific

need. The assembly hall will give stu-

dents and staff entertainment. This sin-

gle building will be able to house many

events that a smaller structure could

not, and it will offer an opportunity

for many more people to see things they

might not otherwise have a chance to

see due to a limited seating capacity.
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Combine Modern Design With IVIdlleable Iron

For Ligliter, Stronger Parts

Six Steps In Designing Minimum Weight
Malleable Castings

By following these basic steps, designers can take advan-

tage of Malleable's high strength and excellent thinsection

castability to produce rugged, lightweight Malleable cast-

ings. Early consultation with your Malleable producer can

be of real assistance.

start Fresh

Forget hov,r tile

old part Ifol'ed-

Maximum utilization of different metals is classically

illustrated by these three designs for an equalizer bar

for tandem trailer springs. This part evolved through

several design changes as the user sought the best

combination of low cost, high strength, minimum
weight. The two parts at the top performed satisfac-

torily and were well designed for their respective pro-

duction methods. A Malleable castings designer, tailing

advantage of the high tensile strength of pearlitic

Malleable, originated the "U" section design, shown
at the bottom, which results in least weight, lowest

post and greatest strength.

> 2. Establish Key Points

\ Visualize ultimate

\ part use and
locate all

functional

points-

3- Connect Key Points Con-

sider directions and mag
nitucJes of service stresses

when connecting terminal

points-

J

Check Critical Stress Areas
Your Mafleable supplier can

assist with design suggestions

and expenmeniai stress anaiy

sis techniques.

Section C-C

Make Sections Uniform Sec-

tions should be designed to

promote directional solid if t-

cation toward the feeding

head This insures proper

cooling and heat transfer

fl|

6. Reduce High Stress Points

Add ribs, corrugations, fil-

lets and radn as needed

Free Malleable Engineering Data File is available for your use. Just
write to Malleable Castings Council, Union Commerce Building,

Cleveland 14, Ohio. ..or ask any company that displays this symbol...

Following these steps results in

a good final design.

M E M B E P?

MALLEABLE
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I chose a career,

not a job!

by Q^Jl 0.

"I found a satisfying job right from the beginning

—and more important, American Oil is diversi-

fied enough to oflFer varied opportunities for the

future."

Peter Vossos earned his Master of Science

degree at Iowa State, '58. As a physical chemist,

Pete's immediate project is studying funda-

mental properties of asphalts with the objective

of improving their performance in roofing and
industrial applications. About his 2'j years at

American Oil, Pete adds, "This is a company
that's big enough and dynamic enough to be

doing important work, but not so mammoth
that you get lost in the crowd."

Many ambitious and talented young scientists

and engineers like Peter Vossos have found

challenging careers at American Oil. Their choice

could have special meaning to you. American Oil

offers a wide range of research opportunities for

graduate chemists, chemical engineers, mechani-

cal engineers, physicists, mathematicians and
metallurgists.

If you are interested in a career with the

Research and Development Department of

American Oil Company, write to : D. G. Schroeter,

American Oil Company, P. 0. Box 431, Whiting,

Indiana.

liN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS,

LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS

ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN

SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:

New and unusual polymers and plastics • Organic ions under electron

impact • Radiation-induced reactions • Physiochemical nature of

catalysts • Fuel cells • Novel separations by gas chromatography •

Application of computers to complex technical problems • Synthesis

and potential applications for aromatic acids • Combustion phenomena

• Solid propellants for use with missiles • Design and economics:

New uses for present products, new products, new processes • Cor-

rosion mechanisms • Development of new types of surface coatings.

STANDARD OIL
DIVISION OF AMERICAN OIL COMPANY

NATIONAL. MARKETING AFFILIATE OF STANDARD OIL COMPANY (INDIANA)
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"All systems are go . . . reading you loud and clear!" ^«5'

Your Project: America's Voice from Space

Your Company: Collins, whose equipment transmitted the voices of Alan Shepherd. Gus Grissom, and John

Glenn, from space. Collins designs, develops, and produces systems essential to even,' phase of manned space

capsules. Prelaunch . . . launch . . . flight . . . re-entry . . . recovery. Collins is the link between earth and space

in both human and electrical language.

Your Opportunity: Collins is working on a variety of long-range space projects which provide openings for

qualified E.E.'s, M.E.'s, mathematicians, and physicists for development of space communication systems.

Specialists arc required with design experience in HF, VHP and UHF equipment, digital communications,

spacecraft antennas, television, radar, modulation techniques, tracking and ranging, information theor)', and

ground systems. If you are interested in the challenge of a career with Collins, contact:

L R. Nuss, Collins Radio Company, Cedar Rapids, Iowa • C P. Nelson, Collins Radio Company, Dallas, Texas • R. O. Olson, Collins Radio Company, Newport Beach, California

an equal opportunity employer
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The Dean's Page .

Rookies of
"Natural hitter, heck! I just wish I had a penny for every prac-

tice swing I've taken. If you want to be a professional, you have

to practice." -Ted Williams

by Dean H. L. Wakeland

Each spring, baseball fans eagerly fol-

low their favorite teams' won and loss

record and progress in spring training

—

but usually the most interest is provided

by the new rookies brought up from the

farm systems. Are they good enough to

make the team? Will the\- help the

team? Do they have enough talent to

become top-notch professionals?

As spring training ends and the new
season begins, the rookies usually are in

for many rough knocks, until the\- de-

\elop as professionals. The\ make er-

rors—use poor judgment—and get tired

of the ad\ice provided from older play-

ers and coaches. Many of the older fans

give up in disgust and dismiss their dis-

appointment with "The rookies just

aren't as good as they used to be." Yet
five years later most of the rookies will

be established professionals with some
major league team. All they realh' need

is an opportunity to try to become a

professional and to learn b\ their mis-

takes.

A new class of engineering rookies

are brought into professional engineering

each year. As the new engineering grad-

uates take their place in industry their

coaches (supervisors) and teammates

(fellow engineers) try to size them up

and immediately begin to coach and ad-

vise them just like the baseball rookie.

The rookies will make mistakes as in

baseball and some will not become pro-

fessionals but fall by the wayside. (Others

will develop into strong professionals

and a few will become stars. The\' too
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will be chastized for their ignorance and
shortcomings and some established pro-

fessional engineers will conclude that

they will never be capable of handling
the level of engineering work required.

What distinguishes a professional in

a field from others? In the case of base-

ball some would sa\' anyone receiving

pay for playing is professional, but

this is a shallow definition. The true

professional is the one who studies the

game, analyzes each pitcher in the

league, learns good judgment through
experience, reacts spontaneously to re-

occurring situations and is respected by
other players for his ability.

The same is true in the field of engi-

neering. An engineering graduate is not

a professional simply because he receives

a wage. The true professional strives to

be the best qualified individual in his

specialty. He continues to study to im-

prove his abilitN'—to become familiar

with every aspect of his field—and to

better his judgment thru experience. He
must earn the respect of other profes-

sionals in his field and then he is a pro-

fessional.

At this point the senior once again

becomes doubtful, for he reasons that

the graduate with the greatest mental

ability, the quickest mind, the fastest

memory recall will be the only one to

ever become a true professional. If this

were .so, then only the athletes with the

greatest natural ability would ever be-

come professionals in baseball. A sports-

writer recently wrote of Eddie Stankv,

a true baseball professional. "He can't

throw; he can't hit; he can't run; he

just beats you in the game of baseball."

Or perhaps you're read the statement

made by Ted Williams who has been

described as the greatest natural hitter

in baseball, "Natural hitter, heck! I

just wish I had a penny for every prac-

tice swing I've taken. If you want to be

a professional, you ha\e to practice.
"

The engineering piofession has had
more than its share of Stankys and W'il-

liams, but somehow many still do not

realize that to be a professional engineer

\ou must enjoy the game of engineer-

ing, practice and work to improve.

It is true that to be a good engineer

you must have some natural mental abil-

ity, but the great difference between en-

gineering graduates is not the diiierence

m their biam power, but it is the differ-

ence in their desire, their attitudes, their

willingness, and their ambitions. Many
who are not the best theoreticians or the

most adept practically or the quickest

mentally will win in the game of engi-

neering and will become true profession-

al engineers—but onlv through practice

and perserverence.

Ijigineering seniors of I''(i2— the

rookies of 1962—\our success as pro-

fessional engineers lies not in the aca-

demic record you leave nor in the de-

gree you've achieved, but in your desire,

your attitude, >our willingness, and

your ambitions to live, enjoy, and learn

the game of engineering. ???
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NEWS
at

UNIVERSITY
Places and Things

RAINDROPS & RESEARCH

Many questions about the role of

lightning in a storm are still unan-

swered, and Professor C. D. Hendricks,

Jr., of the Department of Electrical En-
gineering and Mr. R. G. Semonin of

the Illinois State Water Survey are

seeking some of these answers. To help

their quest, they have been given a nine-

month U.S. Army Signal Corps grant

for the study of cloud electricity as it

affects rainfall formation. In addition to

their studies of fundamental questions

surrounding the origin of thunderstorm
electricity. Professor Hendricks and Mr.
Seminon will investigate the mechan-
isms of nature that bring millions of

tiny cloud droplets together to form
raindrops. All of these investigations for

the joint Electrical Engineering-Water
Survey project will take place inside a

laboratory where artificial clouds will

be produced and studied microscopical-

ly.

AEROBEE LAUNCHED

Three years of planning and work
by electrical engineers at the University

of Illinois climaxed May 1, in 40 sec-

onds, during the flight of an Aerobee
rocket launched from the Air Proving
Ground Center at Egliii Air Force
Base, Florida.

The Aerobee carried a special radio

transmitter built at the University of

Illinois to study the effect of cross-mod-

ulation in the ionosphere between 40
and 60 miles above the earth. Cross-

modulation of radio signals by the iono-

sphere has been of scientific interest

12

since 1Q3,? when it was referred to as

the "Luxemburg Effect" by a Dutch
scientist who, while listening to a Swiss
radio station, tuned in Radio Luxem-
burg even though it was transmitting

on a different frequency. This irregu-

larity was explained by Prof. V. A.
Bailey, University of Sydney, Australia.

Prof. Goldstein in his laboratory at the

University of Illinois explored and
proved Prof. Bailey's theory and sug-

gested the rocket experiment to test the

theory in the ionosphere.

The resulting project was sponsored
in the University of Illinois electrical

engineering department's antenna and
gaseous electronics laboratories by the

Air Force Combridge Research Labora-
tories. When the rocket reached the

ionosphere, 12-foot long antennas were
extended from opposite sides, and a

pulsed signal was transmitted on a 1.4

mc. frequency, which is close to the

gyro-frequency given electrons in the

ionosphere by the earth's magnetic field.

Addition of energy transmitted from
the rocket heated or speeded up elec-

trons within range. Heating may have
created visible light from the iono-

sphere's electrons. To check this, photo-

cells were focused on the rocket's an-

tennas and reported through telemeter-

ing. The heating pulses varied auto-

maticalh' through three levels of

strength and telemetering equipment in

the rocket reported results to Eglin
APGC for high-speed recording on
magnetic tape.

Analysis of the magnetic tape rec-

ords made during the flight will take

several months, and it is hoped the

tapes will reveal information leading to-

wards control of ionospheric disturb-

ances which now often interfere with
radio communications.

FOUNDRY INSTRUCTORS

The Fifth Annual Foundry Instruc-

tor's Seminar, sponsored by the Ameri-
can Foundrymen's Society, will take

place on the University of Illinois cam-
pus June 21, 22, and 23. The meeting
will be attended by approximately 150
high school, tech school, and college

foundry teachers from all over the Uni-
ted States and from o\erseas. In addi-

tion to talks on teaching methods and
foundry techniques, actual foundry
work practices will be demonstrated in

the U. of I. laboratories.

The seminar is open to foundry
teachers who apply to Ralph E. Better-

ly. Education Director, American P'oun-

drymen's Society, Golf and Wolf Roads,
Des Plaines, Illinois. Information aboLit

the seminar is available on campus from
Professor James L. Leach in the L'. of

I. Foundry.

Lniversity of Illinois students re-

ceived more awards in two recent Na-
tional Science Foundation fellowship

programs than did students from any
of the other 170 cooperating colleges

and universities. The awards were for

students in the various fields of engi-

neering and science. The Foundation
awarded 1200 Cooperative Graduate
Fellowships for the 1962-63 academic
year and 868 Summer Fellowships for

Graduate Teaching Assistants for study
and research in the summer of 1962.

U. of I. students received 48 of the fel-

lowship awards and 42 of the Summer
Fellowships.

The colleges and universities cooper-

ating in these programs originally eval-

uated applications for these prized

awards. A second evaluation was made
by 57 eminent scientist-scholars ap-
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1 VIEWS
the

ILLINOIS
pointed by the National Academy of

Sciences - National Research Council.

Final selections were made by NSF
solely on the basis of ability.

Upon receipt of the award announce-

ment, Dr. W. L. Everitt, Dean of the

L. of I. College of Engineering, said:

"We are pleased by this recognition of

our students by the National Science

Foundation, and we take it as another

indication that our efforts to attract

high-ability students to engineering and

science programs at the L niversity of

Illinois are succeeding."

ELECTRON MICROSCOPE

Established in 1942 by G. L. Clark,

the electron microscope has lent itself

to many research projects. This device

has over a hundred times the resolving

power of the optical scopes, making
magnification up to 200,000 diameters

possible. It can be defined simply as a

microscope in which streams of electrons

function in much the same way as rays

of light do in an ordinary optical micro-

scope. An electron gun ( corresponding

to a light source), electron lenses (mag-

netic fields which converge the rays on

the specimen ) , and a projecting lens

combine to form the image of the speci-

men on a screen or on photographic

plates.

Six of these specialized instruments

are available for use by qualified faculty

and graduate investigators in the elec-

tron microscope laboratory, which was

the first of its kind to have commercial

instruments located at a university in

the United States. It is presently di-

rected by Doctor Rubin Borasky and lo-

cated in the basement of Brevier Hall

on the Urbana campus.
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The facilities and programs of the

Electron Microscope Laboratory, al-

though open to all university depart-

ments, are especially valuable assets to

specialized areas of engineering research.

In fact, there are a nimibcr of electron

microscopes in the College of Engineer-

ing in areas that have a constant need

for such instruments. In solid state

physics, metallurgy, and ceramics, the

electron microscope makes it possible to

in\estigate matter that could not be de-

tected by optical instruments.

Faculty Advances

PrnfisSfir James If. 11'cstu'iitcr , in-

ternational authority on the heat trans-

fer characteristics of boiling, has been

selected to head the Chemical Engineer-

ing Division at the University of Illi-

nois. He will assume the position June
1 3 when Professor Max S. Peters leaves

to become Dean of the College of En-

gineering at the University of Colorado.

Dr. John Bardeen, U. of I. Profes-

sor of Electrical Engineering and

Physics who shared the Nobel Prize in

Physics in 1936 as co-in\entor of the

transistor, was elected unanimoush by

the 86 chapters of Eta Kappa Nu to

Eminent Membership in the Society. He
shares the honor with four other people:

one other Nobel laureate, two past presi-

dents of the Institute of Radio Engi-

neers, and President Kennedy's special

assistant for science and technology.

Dr. Frederiek Seitz. chairman of the

Physics Department at the University

of Illinois, has been selected to head the

Presidential committee on the National

Medal of Science. The medal is award-

ed to individuals who make outstanding

contributions in the physical, biological,

mathematical, and engineering sciences.

On behalf of President Kennedy, the

committee will consider recommenda-

tions for the award made by the Na-

tional Academy of Science or other sci-

entific or engineering organizations.

Professor Frederiek Seitz. authority

in nuclear physics and physics of solids

and head of the University of Illinois

Physics Department, has been elected

president of the National Academy of

Science. His term of office will start

July 1, 1962.

Professors If. II. Munse and .•/. 5.

feletsos of the University of Illinois

Civil Engineering Department, and ^^

D. II ilson. visiting lectiuer to the de-

partment, recei\ed three of the five na-

tional 1961 Research Prizes from the

American Society of Civil P'ngineers.

These prizes are awarded to Society

members who make notable achieve-

ments in research related to ci\il engi-

neering.

Professor llelniut II. Korsl. interna-

tional authority in the field of aerody-

namics, has been named head of the

I nixersity of Illinois Department of

.Mechanical and Industrial Engineering,

and Professor Seiehi Konzo, heating

and air conditioning authority, was ap-

pointed associate head. The appoint-

ments are effective September I, 1962.

Professor S'orman A. Parker, former

head of the department, is now vice

president, U. of I. Chicago Undergrad-

uate Division. ???
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ENGINEERING
at the U. of I.

PUBLICATIONS
Prof. Ross Martin, director of the

Engineering Publications office, in-

spects the U. of I. activities maps at

the entrance to the publications BULLETIN

office.

TECHNICAL REPORTS CIRCULAR SERIES

As a center of knowledge, an import-

ant function of a university is the dis-

semination of knowledge. Within the

College of Engineering at the Univer-
sity of Illinois, this dispersion of knowl-
edge is accomplished in two ways. Ac-
quaintance with the method of instruc-

tion to students is universal. The other

method of radiating information is em-
bodied in the Engineering Publications

( )ffice. The function of this ofHce is to

provide information of engineering de-

velopments at the University of Illinois

to other institutions, industry, libraries,

and laboratories.

Since the various engineering depart-

ments have limited facilities for pub-

lishing their technical material, the bulk

of the publishing load flows from a small

ofSce in the northwest corner of the

Civil Engineering Building to virtually

every corner of the world. Nearly 1,1)00

libraries, over four hundred of which
are outside the Continental United

States, receive publications on an ex-

change arrangement. Material handled

by this office is limited only to technical

infonnation, yet quite often a rather

liberal interpretation of the word tech-

nical results in a wide range of topics.

by Larry Druffel

Pictured are two displays, representative of the many that are created
and displayed by the Engineering Publications Department.

The majority of the publications fall

into three categories. The largest pub-

lication, at least in size per title, is pub-

lished under the heading of Bulletin.

Bulletins are monographic treatments of

a particular research group, sometimes

representing as many as ten years of ex-

perunental work. These bulletins often

approach book length publications and
are only published after the particular

phase of research is complete.

Due to the vast amount of handling

required in properly producing the

larger bulletins, a new category has been

initiated. Tnlinical Reports represent a

progress report of a particular research

group. These smaller publications are

advantageous in that niultilithing pro-

cedures make production possible in a

fraction of the time required for a Bulle-

tin. These Teehnical Reports are ex-

tremely desirable since distribution of

\\e\\- discoveries to interested parties be-

comes a matter of weeks rather than

months. C^rdinarily these Technical Re-
ports are somewhat longer than papers

printed in journals or proceedings of the

various societies. No competition with

society journals is attempted and con-

tributers are encouraged to use the so-

ciety journals if they so desire, but the

Engineering Publications (Office remains

ready to serve.

A third type of publication, the Cir-

cular Scries, includes any information

that might be of interest to engineers.

Such information ranges from a set of

tables calculated by Illiac to the dis-

covery of a handy circuit or measuring

de\ice.

Although the abo\e three categories

represent a majority of publications,

Continued on page 24. col. 1
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THE BELL TELEPHONE COMPANIES
SALUTE: NORM SHERER
Norm Sherer joined Ohio Bell two years ago. He hadn't

been with the company long when he had an imaginative

idea for speeding up customer billing. This idea and
others won Norm an important promotion to Sales Super-

visor for the Columbus Office. Now. with six engineers

who report to him, Norm keeps Columbus businessmen

informed on advances in telephone service and equipment.

Norm Sherer of the Ohio Bell Telephone Company, and
other engineers like him in Bell Telephone Companies
throughout the country, help bring the finest communica-
tions service in the world to the homes and businesses of

a growing America.

BELL TELEPHONE COMPANIES
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GAY ANN ISAACSON

Like all of our carefully selected Technocuties,

Miss Gay Ann Isaacson not only possesses

charm and loveliness, but is one of our most

active co-eds. She has experience in the Little

United Nations, University Theatre, and was a

finalist in the Dolphin Queen Contest.

Gay migrated to the U. of I. one year ago

from Rock Island, III. She is a member of

Gamma Phi Beta sorority and a gay addition

to LAS college where she is majoring in

history.

Her hobbies include swimming and horse-

back riding, and this summer she will be found

working as a life guard or as a model. **



New Bonanza At Leadville

The tabled gold and silver town of

Leadville, Colo., has struck it rich again

in an abandoned mine. The lode this

time is a flowing well of relatively

warm water, which will end the 1(K-

()00-foot-high Rocky Mountain commu-
nity's annual winter-long headache of

burst and frozen water mains.

Radar Burglar Alarm

A small, motion-sensitive radar de-

vice has been developed that automati-

cally sounds an alarm when a human
intruder weighing at least 5U pounds

enters an area the device is set up to

protect. The device can distinguish hu-

mans from other moving objects and

gives the alarm only when the intruder

is human.

Concrete Saves Time and Money

Builders and owners of large fac-

tories may profit, in some cases, by

using prestressed concrete trusses in-

stead of steel trusses. Contractors for a

large refrigerating plant in New Jersey

made the switch when steel delivery was

delayed — and saved two months in

construction time and an estimated one

per cent in costs.

Electric Anesthetic

Surgeons at the L niversity of Missis-

sippi recently used a 700 CPS electric

current to anesthetize a woman for an

operation. The current was connected

to the patient's temples by electrodes.

She awoke with no after-eflects or re-

actions, within a minute after the cur-

rent was turned off.

Anti Smog Devices Closer

A new type of stainless steel—MF-1
—made by Allegheny Ludlum Steel

Corporation may bring anti-smog de-

vices closer to reality—quicker. Here is

a test anti-smog device made of the new
stainless steel going to be tested. Cali-

fornia is the only state at the present

time that has statutes on the books for

the use of the new devices. These laws

do not become effecti\e until at least

two devices have been approved by the

Motor V^ehicle Pollution Control

Board. Other states are taking a "wait

and let's see what happens in Califor-

nia" attitude. Both automobile mufflers

and anti-smog devices have much the

same problems—corrosion and heat.

MF-1 combats both of these problems

and is ,1 relatively inexpensive metal.
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GROWTH CLIMATE
People . . . and ideas ... do best in

a favorable environment.

At NASA, scientists and engineers

are favored by many "climatic" ad-

vantages, for the vigor, the impor-
tance, the scope and urgency of

America's space program demands
the best environment the nation can
provide.

For jirofessional emiiloyecs NASA
offers a graduate study program sec-

ond to none. While on full salaiy,

you can take graduate courses for

credit during work hours at nearby
universities, tuition-free. In-house
seminars led by world-famous sci-

entists and engineers are offered. In
addition, NASA scientists and engi-

neers lienefit by early professional

recognition, a wide choice of work
areas, unmatched facilities, and par-
ticipation in histoiy-making projects.

Truly this is growth climate, where
career opportunities are as tmlimited
as the scope of NASA's many aero-

nautical and space exploration activ-

ities. Here, the harvest of your ideas

and discoveries may contribute to

the benefit and enrichment of all

mankind.

KASA has urgent need now for large
numbers of qualified scientists and

engineers. Positions are available in

nearly all scientific and engineering

disciplines, for men and women with
B.S., M.S., or Ph.D. degrees.

NASA invites your inquiry' to the

])crsonnel director of any of the fol-

lowing NASA centers:

NASA jManned Spacecraft Center,
Houston, Texas

NASA Goddard Space Flight Cen-
ter, Grccnbclt, Maryland

NASA Alarshall Space Flight Cen-
ter, Hunlsville, Alabama

NASA Ames Research Center, Moun-
tain View, California

NASA Flight Research Center,
Edwards, Calijornia

NASA Langley Research Center,
Hampton, Virginia

NASA Wallops Station, Wallops Inland,

Virginia

NASA Lewis Research Center,
Cleveland. Ohio

NASA HEADQUARTERS, Washing-

ton 25, D. C.

POSITIONS FILLED rN ACCORDANCE WITH
AERO-SPACE TECHNOLOGY ANNOUNCE-
MENT 252-B.

ALL QUALIFIED APPLICANTS WILL RE-
CEIVE CONSIDERATION FOR EMPLOY-
MENT WITHOUT REGARD TO RACE. CREED
OR COLOR. OR NATIONAL ORIGIN.

NATIONAL AERON^\UTICS AND SPACE ADMINISTRATION
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250,000 rpm/-452° F
Miniature turhoexpander permits major breakthrough
in cryogenics . . .Temperatures ranginj: from — 200°F to

—452"F are achieved by converting gases such as helium
and nitrogen into a liquid state.

When cryogenic liquids circulate over an object, the

moving molecules within come virtually to a stop. This
abnormal condition makes some metals superconductive and
extraordinarily sensitive to any form of electrical energy.

Military and commercial applications include increas-

ing the effectiveness of ground and airborne detection, navi-

gation and communication systems, shrinking the size of

computers and solving specialized space cooling problems.

A leader in cryogenic cooling and lightweight turbo-
machinery. Garrett-.\iResearch is now developing a closed

cycle cryogenic system to compress and then expand (boil

off I the low temperature gas into its supercoid liquid state.

The tiny turbines within the system riui on air bearings

and eliminate all rubbing surfaces. Much greater system
reliability and long life is the result . . . another major ad-

vance by Garrett in the exciting new science of cryogenics.

For information about oilier interesting projects and the

many career opportunities wilh The (".arrell Corporation,

write to Mr. G. D. Bradley in l.os Angeles.

Garrett is an "equal opportunity" employer.

THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited

AiResearch Aviation Service • Garrett International S. A. • Garrett (Japan) Limited
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ISPE CONVENTION
Seventy-seven years after the birth

of the ISE (Illinois Society of Engi-

neers which is now the Illinois So-

ciety of Professional Engineers), mem-
bers from all over the state came to the

L niversity of Illinois campus for the

annual ISPE convention held April 11,

12, 13, and 14. Upon attending one

of their meetings out of curiosity, this

author had occasion to speak with a

well-established member of the ISPE,
Prof. George Ekblaw, who recalled a

very interesting history.

The ISPE was founded during the

horse and buggy days when the lack of

speedy transportations made it difficult

for engineers to discuss current prob-

lems and findings with their brothers

in other parts of the state. The pur-

pose of the ISPE was to provide an

annual meeting at which technical

papers covering a wide range of topics

could be presented in much the same
way as the technical societies do today.

As the scope of engineering widened
and technical societies were organized,

it was found the ISPE was often dupli-

cating the fimctions of these other or-

ganizations.

As the number of engineers in-

creased, greater consideration was cen-

tered on engineering as a profession.

Therefore, in 1934, when similar state

engineering societies from New York,
New Jersey, and Pennsylvania organ-

ized the national society, the ISE im-

mediateh' ioined to become one of the

first four members of the national or-

ganization. Soon thereafter. Congress

began searching for voices to represent

the different professional groups. Law-
yers and doctors were already repre-

sented, and after many of the technical

engineering societies were refused a

voice because they represented merely a

small isolated group of engineering

specialists, the Society of Professional

Engineers was recognized by Congress

as the organization that woidd repre-

sent the overall engineering profession.

In 1942, when it became necessary to

distinguish an engineer from a techni-

cian, the society limited its membership
to registered engineers and added the

word professional to its title. This regis-

tration presently requires the passing of

two exams. The first is ordinarly taken

upon graduation from college, and

qualifies a man to be an "engineer in

training." Four years later the second

part of the e.xam is taken in order to

qualify as a registered engineer.

Illinois membership in the national

organization requires the paying of

dues to one of the 27 affiliated chap-

ters in the state of Illinois, such as the

local Champaign County Chapter. The
ISPE represents only one of the 53

state societies including Puerto Rico and
the District of Columbia. Membership
in a local chapter and a state society is

sufficient for eligibility in the national

organization. As a result, an engineer

belonging to the National Society of

fay Larry Druffel

Professional Engineers is a member of

three organizations. This arrangement

is referred to as "grass roots" member-
ship and gives each member an equal

voice in the organization, thus stressing

the individualism of its members. Dele-

gates are not elected for the various

conventions, and the individual mem-
bers may go to any convention and
carry his own vote.

The society also sponsors college

chapters such as the student chapter of

the ISPE at the University of Illinois.

High school students are likewise in-

cluded by the sponsorship of the JETS
(Junior Engineering Technical So-

ciety )

.

The purpose of the state societies,

which make up the national society,

and the student societies of profession-

al engineers can best be understood by

investigating the objectives of the or-

ganization. These objectives include the

following: Advancement of the public

v.elfare; advancement of the profes-

sional, social, and economic welfare of

the profession ; promotion of high stand-

ards of engineering education ; and

maintenance of high ethical engineering

conduct and practices.

In short, the society is concerned with

engineering as a profession. Considera-

tions of the technical aspects of engi-

neering have been left to the respective

technical societies in order that more
time be devoted to the preservation of

engineering as a profession. '"

I.S.P.E. members from throughout the state assembled at the U. of 1. on April 1 2, 1 3 and 14 for their annual convention.
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A BROAD SPECTRUM OF OPPORTUNITY
MITRE works on the leading edge of a new technology the creation of large

computer-based systems isuch as SAGE, N'ORAD, and BMEWS) that enable the

militar.\- to detect attack and retaliate. Their purpose is to prevent war.

This work creates a wide range of career opportunities in many broad areas.

For instance, you might want to devote your talents to the full

exploration of a single component in one system.

Perhaps, instead, you would prefer a more general a.ssignment, such as the design

of circuits, the development of radar, or the analysis of space hardware.

Or perhaps you would be more at home working on overall

design of future command and control systems.

At MITRE the work ranges all the way from the detailed problems of

electronic design to the abstract problems of national defense.

Whatever area you choose, you would find work

that is important to your country.

. . . and work that is creatively challenging.

You would have the opportunity to grow,

professionally, in an atmosphere of

free and objective inquiry. ^

At MITRE you would become

identified with projects of the utmost

national urgency — projects that

offer a real challenge to the

talented scientist and engineer.

The rewards are great. Salary

and benefit plans are

competitive. MITRE ofi'ers

excellent Educational Assistance

and StatT Scholar programs that

give every encouragement to

employees who wish to continue

their academic interests. (At the

present time, MITRE employees

are attending 15 different

institutions, including MIT, Harvard,

Northeastern, and Boston University.)

Currently assignments are available

in the following broad areas:

• Data Processing Development
• Computer Application
• SAGE Design and Testing
• Operations Research
• Communications
• Human Factors
• Range Instrumentation

• System Cost Analysis

• Advanced System Design
• Econometrics
• Radar Systems and Techniques
• Air Traffic Control

• Space Surveillance

• Space Systems Command and Control

• Astrodynamics

MITRE is located in pleasant, suburban Boston.

Openings are also available in Colorado Springs,

Colorado; and Washington, D. C. Requirements

are high — rewards are competitive. Minimum
requirements, B.S., or M.S., or Ph.D. Write in

confidence to Vice President — Technical Opera-

tions, The MITRE Corporation, Box 208, Dept.

UIT 5, Bedford, Mass.

THEI

MITRE
IS •El

MITRE is an independent, nonprofit corporation

working with — not in competition with — indu.s-

try. Formed under the sponsorship of the Massa-

chusetts Institute of Technology, MITRE serve.s

as Technical Advisor to the Air Force Electronic

Systems Division, and chartered to work forsucb

All Equal Oppurtiinity Employer other Government agencies as FAA.
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• Flash-induced chemical catalysis

• High-speed photography of chemical
and process reaction

• Motion studies, shock-wave photos

• Cloud chamber physics

• Deep-sea photography

• U.V. printing and time-marking

• Satellite beacon systems

EG&G's leadership in flash technology is

solidly based on original contributions to

the state of the art which have produced

more than 40 patents for tubes, circuits and
strobe systems.

OPTICAL MASER
(LASER)

LIGHT PUMPS
400 ws. system

$1190

1280 ws. system

531 532 $3345

Model 531 Output: 400 ws. (1050 mfd at 900 v.)

Input: 115 V. 60 cycle a.c. Price $795. Model

532 Flash Head with 2 Model 100 tubes:

$395. System will drive ruby rods with 400 ws.

threshold. System price: $1190.

Model 522 Two unit 1280 ws. system provides

up to 4 V.V. into 80 mfd. or 160 mfd. Triggered

externally orfrom front panel. Drives Model

511, 512, 513 Flash Heads with 4 to 10 Model

100 tubes. Accommodates crystals 2" long

up to Vi" dia. Input: 110 v. or 220 v. 60 cycle

ac. Price $3345 (complete system with 4

tubes).

Note: Power supplies, capacitor banks,

flash heads, pulse transformers are all

available as separate items.

XENON FLASH TUBES

FX-l (above) 400 ws. FX-38 200 ws.

FX-fl2 (above) 3" arc, 500 ws.

FX-45 6" arc, 2000 ws.

Model 100

FX-31 (above) 5 ws. fiat-topped for optimum
optical characteristics.

Further information on request on above

products and on Hydrogen Thyratrons and

Diodes, Triggered Spark Gaps, Transform-

ers, Oceanographic Instruments, Radia-

tion Detection Devices, other Flash Tubes,

Flash Machines. Stroboscopes, etc.

Edgerton,
Germeshausen

& Grier, Inc.

ISO BROOKLINE AVENUE, BOSTON 15, MASS.

ELECTRONIC
FLASH

EQUIPMENT
:>^;:>'

i • •

Microflash Flash Duration: 0.5 micro-

second. Peak Light: 50x10' beam
candle power. Energy Input: 8 ws (.05

mfd at 18 kv). Recycle Time: 5 seconds.
Time Delay: Adjustable from 3 to 1000
microseconds. Price: $975.00. Point

Light Source Attachment: $35.00.

MARK VI

SENSITOMETER ^
. 1- "

Compact, easy to ,«-«»»—

use, laboratory de- _____-«•
vice. Will accommo-
date glass plates, 16 mm. or 31j mm.
films. Exposure Times: 1/100, 1/1000,
1/10,00(3 second. Built-in voltage regu-

lator. Color correction filters unneces-
sary. Price $600.00. Mark VII Sensitom-
eter, which has the additional ranges
of 1/100,000 and 1/1,000,000, is

available at $1200.00.

High-Speed
STROBOSCOPE
Light source spe-
cially developed for

use with high-speed
cameras for studies
of fast-moving ob-

jects such as shock
waves and projec-

tiles. Flashing Rate:

Up to 6000 flashes per second. Flash
Duration: As low as 1.2 microsecond.
Triggering: From camera, oscillator or
contactor. Price: $3500.00.

MODEL SIS

Microscope Flash Illuminator Mod-
el 516 lamp and 515 power supply
provides high intensity flashes (150
microseconds at 100 ws) for extreme
close-up photography of delicate sub-
jects without heat damage . . . e.g.

human eye, insects, botanical speci-

mens, etc. Model 517, separate lamp
assembly permits close-ups of under-
water subjects in fish tanks, etc. Com-
plete system, consisting of models
515, 516 and 517 - $579.00.

Double Flash for silhouette photog-
raphy . . . flashes at accurately timed
intervals from 5 to 100 microseconds.
Flash duration '3 microsecond. Price:

$2000.00

Multiple Microflash for superimposi-
tion of up to 20 photographs on single

negative at. up to 100 kc. rate. Price:

Basic unit: $2800.00. Discharge units:

$525.00 ea.

dB TEL. COPLEY 7-9700

CABLE: EGGiNC, BOSTON; TWX: BS 1099

Edgerton, Germeshausen & Grier

180 BROOKLINE AVE., BOSTON 15, MASS.

^Bg) vMjnila
INSTRUMENTS
EG&G'S milli-mike instruments were
the first and are, by a substantial

margin, the most advanced in the
field of submillimicrosecond record-

ing and measurement.

gQH
MODEL 707

OSCILLOSCOPE
DC to 2000 Mc bandwidth , . .

0.2 millimicrosecond rise
time . . . single transient and
repetitive signal capability
. . . sensibility: 55 mv/trace
width. Small spot size, maxi-
mum resolution. Six cali-
brated sweep speeds: 5, 30,
100. 300, 1000 and 3000 milli-

microseconds/cm. Easy to operate invalu-
able for measurement of diode recovery
time, ultra-high-frequency phenomena and
in many other applications.

dE^
MODEL 751

PULSE GENERATOR
All solid-state, transistor-
ized, high-speed pulse gen-
erator produces positive
pulses of fast rise time (less
than 1 millimicrosecond).
Repetition rate: 10 cycles to
100 kc. Output pulse width:
2 to 100 millimicroseconds.
Pulse amplitude: 20 v. into
50 ohms approx. Operable
in any position. Price: $285.

(ia>
MODEL 850

CAMERA SYSTEM
Optimized, fully integrated

system for ptiotograptiic recording of the
fastest transients at 1:1 magnification.

<ia^
DIODE RECOVERY
CABLE SYSTEM

Model 760, a complete sys-
tem for accurate observation and measure-
ment of diode recovery time in trie milli-
microsecond region. Controls and meter on
front panel of sturdy metal case.

^EF PULSE INVERTERS
Model TR-6 — coaxial-ferrite

balun with excellent frequency response for
converting 60 ohm single-ended to push-pull
100 ohm signals. Model 819 (for use with
EG&G Model 751 Pulse Generator) to provide
negative pulse output.

dB^ RADIATION
MEASUREMENTS

Complete systems using
EG&G detectors and Model 707 Scope . . .

available for measurement of high-fre-
quency pulsed radiation.

(®> TRANSFORMERS,
POWER SUPPLIES

EG&G is outstandingly well
staffed and equipped to design and produce
custom-built transformers, chokes, mag-
netic amplifiers, DC to DC converters, pulse
transformers and power supplies for military
or commercial use . . . and trigger trans-
formers for all types of flash tubes.

Full technical infornmlion on all products
available on request.

Edgerton,
I
Germeshausen

A Grier, Inc.

180 BROOKLINE AVENUE. BOSTON 15, MASS.
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the SEARCH...

by Bernie Gaudi

Upon what crutch may I hang my affliction?

Am I sentenced to live without conviction?

Do all men follow these laws of society;

And call to heaven of their devout piety?

Is this what is referred to when they say love?

Are not laws made to govern the many?
And of individuals, are there not any?

Must I adhere to the ways of the throng;

Even though I do not belong?

Is this what makes a man?

Can I not follow convictions of my own;
Without fear of sins to atone?

Could there be a right and wrong for me;
That they could not possibly see ?

Must everyone be judged by an inflexible rule?

Can I not do what I feel is right;

And not be afraid of losing sight?

Could it be that they are wrong;

Those that just follow along.

Is there another path to explore?

Those that claim that it is dangerous to think,

Maybe it is they who are about to sink.

And maybe the laws that they all follow.

Could be dangerously hollow.

Should I not fear their biased song?

Could I not stand on my own,
And not fear being left alone?

Could I ignore their scornful glance.

And then internal qualities inhance?

Am I an individual?

Fear me, you men of the word.

I am not convinced even though I have heard.

You who hove based your life on believing,

I will not follow you in your grieving.

I will have proved you wrong.

Beware you who stand with the many.

Of those who judge I will not spare any.

Have fear you minds that were closed so long.

Even you will hear my song.

I have begun my quest.

What's the best way
to DESIGN for use of

Laminated ^^-^c^v^^a.^

There's more than one way to design a part

from Synthane laminated plastics. And that's

where our long experience with laminates can

help you. Help you decide on the proper grade

of laminate—whether the part can be made

more economically from sheet, rod or tube

stock, whether the shape of the piece, its di-

mensions, and tolerances are suitable for

fabricating. It's easy to design for the use of

Synthane laminated plastics—much easier

with the help of our representatives, engi-

neers, and specialists.

j
SYMtflANE

]

CORPORATION
GLendale 2-2211

Syntfiane-Pacific. 5m w Garfield

OAKS, PENNA.
TWX Valley Forge 735U
Glen.lale 4. Calif TWX GLDL 4417U

Synthane Corporation, 13 River Rd., Oaks, Pa.

Gentlemen:
Please send me your bulletin of design hints for the use of

Synthane laminated plastics.

Name-

Address-

City .Zone State-
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PUBLICATIONS
L-ouiiuuid from page 14

much other work is done. A weekly

Scmintir and Disrussion Calendar is

compiled, printed, and distributed to in-

terested engineers in the midwest. This

service has helped to improve the ex-

change of information between the Uni-

versity of Illinois and midwest indus-

tries.

The Summary of Engineering Re-

senreh. Departmental Reports and

Theses, and Engu'.cering Outlook en-

able engineers every-where to remain fa-

miliar with the vast technical advances

of the University' of Illinois College of

Engineering.

The Engineering Publications Office

also provides professional aid in the de-

sign exhibits and displays sjxjnsored by

the indi\-idual departments of the Col-

lege of Engineering.

The office has also established itself

as the news center of the Engineering

College. Reporters, curious la>Tnen. and

established engineers are encouraged to

begin their quest for information at this

office. Expert assistance is always avail-

able due to a close relationship v\ith all

phases of the Engineering Campus and

related research.

Surprisingly enough, all this work is

accomplished by a staff of ten. three of

whom are part time and rvvo who are

secretaries. Although the printing is done

by the UniversitA Press, all editorial

work, including drafting and some art

and layout, is the responsibility of the

stxf?. Financing of the individual pub-

hVri-ions is done by the project sponsor.

I 1 view of the size of the Engineei-

inr College and Experiment Station, it

is '-Vnous that the Engineering Publi-

cati ms Office is performing an enor-

moi -. task, and performing it quite ad-

mir-blv. '?»

Magnesium Bats Studied

M.:ior league hatters soon may be

swinging with a piece of magnesium in-

stead of ash. Bats made of magnesium
with a plastic covering are said to be

as good as wood, and the sting follow-

ing a hit is eliminated.

Automated Radio Stations

By n-id-l'-'(?3. about a hfth of the na-

tion's 5,477 radio starions may have

automated their broadcasting operations.

For about $6,000, stations can buy

equipment tliat permits them to tape and

then air 18 hours of music, disc jockey

chatter and other programs without

touch-ne; a phonograph record.

12,000 Volt Binoculars

The U. S. Army Engineering Re-

search and Development Laboratories.

Fort Belvoir, Virginia, is developing an

infrared binocular which will enable

military personnel to see in the dark.

The binoculars require an operating

voltage of 12 kv. for the built-in infra-

red-converter tubes.

Welder Makes 'Blind' Spots

Welds
Sciaky Bros, announce the new de-

sign of a resistance welder to be used

where critical spot welded joints, in the

stainless steel family, must be made by

reaching long distances into small open-

ings. This machine reaches 150" into

an opening 3" x 8". Because the weld

is made without the operator seeing the

actual weld operation in the confined

area, the expression "blind" weld proc-

ess has been applied.

For the past year this macliine has

been in use at North American Avia-

tion's Los Angeles Division. Eventual-

ly, it will be used in the B-70 program

to weld wing assemblies.

Canned Pumps
Pumps now are being canned. The

pumps, which require low maintenance

costs and are free from leakage are en-

closed with a motor in a corrosion-re-

sistant cvlinder. '"

Omi ENGINEERS:
Prepare for your future in highway

engineering-get the facts about new

DEEP-STRENGTH (Asphait-Base) pavement

With today's "giant step forward" in pavement engineering—

DEEP-STRENGTH (Asphalt- Base) pavement—there is need for

engineers with a solid background in the fundamentals of

Asphalt technology and pavement construction.

Because new DEEP-STRENGTH Asphalt-base

construction provides the most durable, most

economical pavement modern engineering science

has developed, Interstate and primary superhigh-

ways in all parts of the country are being built with

advanced design DEEP-STRENGTH Asphalt pavement.

Already, more than 90% of America's paved roads and

streets are surfaced with Asphalt. And Asphalt pavements

have successfully kept America's wheels rolling since 1876.

Your contribution—and reward—in our nation's vast road-

building program can depend on your knowledge of modern

Asphalt technology. So. prepare for your future now. Write for

your free "Student Kit" about Asphalt technology.

The Asphalt Institute

i
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Kodak beyond the snapshot
(random notes)

Densitometry in Lilliput

Photography is art, photography is

amusement, and more and more photog-

raphy is a way of packing information

and electronic circuitry. The packing

calls for thinking very, very small about

photography.

We cannot be blamed for feeling a little

wistful as we cheer photography's prog-

ress in Lilliput. A remarkably small

number of dollars worth of Kodak
High-Resolution Plates and Kod.\k

KPR Photo Resist are used up in pro-

ducing a remarkably large number of

solid-state microcircuits.

Fear not for us. We'll make out.

Nowhere will you catch us claiming

that this "micro" business is as easy as

falling off a log. Indeed, an appreciation

of the relationship between the logs of

exposure and reciprocal transmittance

makes scarcely more than a good begin-

ning toward controlling them on a micro

scale. Here the frequency response of a

photographic emulsion must be cascaded

with the frequency response of the other

components in the total picture-handling

system.

The game is widely believed to be

worth the candle. To shed light on what

is really going on, one needs to be able

to measure density reliably over an area

less than ''2 micron wide, scanned in

synchronism with a recorder that re-

sponds logarithmically.

Not only do we use such instruments,

but we build them and sell them for

money to others. This benefits science

and cheers us up.

Faithful but flexible

We lind the trick shown below helpful

in microscopic studies of profile sections

along objects like knives. The casting

material is our Epolene C-IO Polyethylene

Resin. You pour it at only 100°C. "Vet

at room temperature the little casting

"remembers" its shape so accurately that

despite the twist of unpeeling, profile

details as small as 0.00009-in. radius

are preserved in the sliced sections,

and measurements are repeatable to

±0.00001". Then, if overheating is

avoided, you can remelt and reuse the

resin for more castings.

The man who came up with this trick

is on our payroll to ward off" trouble

from micro-organisms in making film

and paper. He is a microbiologist and
has never been asked to contribute to

machine shop practice in order to

impress the plastics-molding trade.

Life can be devious instead of tedious.

It projects slides

!

GOOD PACKING NEEDS GOOD RESEARCH

From edible lubricants to erasable copying

films, plenty of lively careers to be made
with Kodak in research, engineering, pro-

duction, marketing.

And whether you work for us or not.

photography in some form will probably
have a part in your work as years go on.

Now or later, feel free to ask for Kodak
literature or help on anything photographic.

Learned and scientific as we are, we
have not lost interest in simple consumer
goods.

If you really want to know the truth,

consumers are enjoying a simplicity kick

at present. We even suspect you of being

the type yourself. Otherwise we wouldn't

be advertising the KoD.'kK Readvm.\tic

500 Slide Projector to you.

It doesn't just scream "latest design !"

but quietly is.

If you buy like that, you will pay less

than $70 for a 500-watt 2x2 projector,

complete with case and 4-inch lens,

while sacrificing neither optical perform-

ance nor ease of slide-changing nor

ruggedness of construction.

If you engineer like that, you will have

a prosperous career with a manufactur-

ing organization that \'alues its reputation.

EASTMAN KODAK COMPANY
Rochester 4, N.Y.

Price subject fo change without notice.
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An interview with General Electric's W. Scott Hill

ew Manager—Engineering Recruiting

One af a series .

Q. Mr. Hill, I've heard that my first

five years in industry may be the most

critical of my career. Do you agree?

A. Definitely. It is during this stage

that you'll be sharpening your career

objectives, broadening your knowledge
and experience, finding your place in

professional practice and developing

work and study habits that you may
follow throughout your career. It's a

period fraught with challenge and op-

portunity—and possible pitfalls.

Recognizing the importance of this

period, the Engineers" Council for Pro-

fessional Development has published

an excellent kit of material for young
engineers. It is titled "Your First 5

Years." I would strongly recommend
you obtain a copy.*

Q. What can I do to make best use

of these important years?

A. First of all, be ?ure that the com-
pany you join provides ample opportun-

ity for professional development during
this critical phase of your career.

Then, develop a planned, organized

personal development program—tai-

lored to your own strengths, weaknesses
and aspirations—to make the most of

these opportunities. This, of course,

calls for a critical self appraisal, and
periodic reappraisals. \ou will find an
extremely useful guide for this pur-

pose in the "First 5 Years" kit I just

mentioned.

Q. How does General Electric en-

courage self development during this

period?

A. In many ways. Because we recog-

nize professional self-development as a

never-ending process, we encourage
technical employees to continue their

education not only during their early

years but throughout their careers.

We do this through a variety of pro-

grams and incentives. General Electric's

Tuition Refund Program, for example,
provides up to 100<^f reimbursement for

tuition and fees incurred for graduate
study. Another enables the selected

graduate with proper qualifications to

obtain a master's degree, tuition free,

while earning up to 75 ^"^ of his full-

time salary. These programs are sup-

How to Make the Most

of Your First Five Years

MR. HILL has managerial responsibility for General Electrics college recruiting activities

for engineers, scientists, PhD's and technicions for the engineering function of the

Company. Long active in technical personnel development within General Electric, he

also serves as vice president of the Engineers' Council for Professional Development,

board member of the Engineering Manpower Commission, director of the Engineering

Societies Personnel Service and as an officer or member of o variety of technical societies.

plemented by a wide range of techni-

cal and nontechnical in-plant courses

conducted at the graduate level by
recognized Company experts.

Frequent personal appraisals and en-

couragement for participation in pro-

fessional societies are still other ways
in which G.E. assists professional em-

ployees to develop their full potential.

Q. What about training programs?
Just how valuable are they to the

young engineer?

A. Quite valuable, generally. But there

are exceptions. Many seniors and grad-

uate students, for example, already have

clearly defined career goals and profes-

sional interests and demonstrated abili-

ties in a specific field. In such cases,

direct placement in a specific position

may be the better alternative.

Training programs, on the other

hand, provide the opportunity to gain

valuable on-the-job experience in sev-

eral fields while broadening your base

of knowledge through related course

study. This kind of training enables
you to bring your career objectives in-

to sharp focus and provides a solid

foundation for your development, wheth-
er your interests tend toward speciali-

zation or management. This is par-

ticularly true in a highly diversified

company like General Electric where
young technical graduates are exposed
to many facets of engineering and to

a variety of product areas.

Q. What types of training programs
does your company offer, Mr. Hill?

A. General Electric conducts a num-
ber of them. Those attracting the ma-
jority of technical graduates are the
Engineering and Science. Technical
Marketing and Manufacturing Train-
ing Programs. Each includes on-the-job
experience on full-time rotating assign-

ments supplemented by a formal study
curriculum.

Q. You mentioned professional so-

cieties. Do you feel there is any ad-
vantage in joining early in your career?

A. I do indeed. In fact. I would rec-

ommend you join a student chapter on
your campus now if you haven't already
done so.

Professional societies offer the young
engineer many opportunities to expand
his fund of knowledge through associa-

tion with leaders in his profession,

to gain recognition in his field, and to

make a real contribution to his profes-

sion. Because General Electric benefits

directly, the Company often helps de-

fray expenses incurred by professional

employees engaged in the activities of

these organizations.

O. Is there anything I can do now to

better prepare myself for the transition

from college campus to industry?

A. There are many things, naturally,

most of which you are already doing
in the course of your education.

But there is one important area you
may be overlooking. I would suggest
you recognize now that your job

—

whatever it is—is going to be made
easier by the ability to communicate
. . . effectively. Learn to sell yourself

and your ideas. Our own experience at

General Electric—and industry-wide sur-

veys as well—indicates that the lack

of this ability can be one of the major
shortcomings of young technical grad-
uates.

''The kit •• } our First 5 Yeiirs.'^ pub-
lished by the Engineers' Council for

Professional Development, nornuillv

sells for $2.00. While our limited sup-
ply lasts, however, you may obtain a
copy by simply writing General
hlectric Company. Section 699-04,

Schenectady. .\eic } ork.

(An equof opportunity employer- )
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